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COLOUR makes all the difference. Colour" 
pictures give much more pleasure and need 
only a little more care than black-and-white 
shots. The extra thought and skill you want 
is marshalled, sorted out and put into plain 
English in this book. It is down-to-earth and 
straightforward— written for people who 
set out, first and foremost, to take colour 
pictures and are interested in the techni- 
calities of the various colour processes only 
as far as they need them to make sure of 
the very best results. You will find between 
these covers the basic advice, the little prac- 
tical hints and all the essential, up-to-date 
facts you look for. 

Whether you are after photographing 
people or scenery, work indoors or out- 
doors, use flash bulbs or photo lamps, want 
to take just snapshots or aim at master- 
pieces—you will mate i Vo+ter job of it once 
you read this book. It costs you no more 
than a spool of colo.;i Ium. it will save you 
a great deal of money and any amount of 
unnecessary disappointment. Do it right- 
right from the beginning. 
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The enormous advances of recent years in colour materials 
have made colour photography increasingly foolproof. Yet 
more has been written about the special problems of colour 
technique than about many other photographic fields. 

Colour is 9 of course, no longer just a side-line of black- 
and-white work. Nor does it need the involved procedures 
and special skills of former days to get a finished picture. 
And as the preoccupation with technique recedes, colour 
photography is beginning to mature into an art in its own 
right. 

So this is a good time to take stock. There are many 
elementary text books on black-and-white photography, 
leading up to quite an advanced level. There are a fair number 
which go on from there to colour. But this is the first book to 
approach the subject from the right end — the fundamentals of 
colour as well as of photography. It shows that to get the best 
out of colour, you should know just a little more about it than 
how to press a button. It teaches what you need to know, step 
by step, from first principles. In doing so it not only leads 
the beginner, but also points the way to more advanced 
topics. 

The author, Lucien Lorelle, is a leading French colour 
photographer and under its original title, Traite Pratique de 
la Prise de Vue en Couleurs, his book has become one of the 
most popular Guides on its subject. Gerald R. Sharp, M.A., 
who translated it, and the Editors of the Focal Press have 
endeavoured to adapt it to the special needs of the English- 
speaking reader. 



In addition to practical advice* data on all modern colour 
films are listed on the enclosed card designed as a bookmark 
for handy, quick and up-to-date reference. It also carries full 
information on flash bulbs and flash exposures, and conversion 
and correction filters for different types of film with various 
light sources. 
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COLOUR SIMPLIFIED 




There is nothing difficult about taking a colour photo- 
graph. You load your camera with colour film, just as you 
would with black-and-white, and expose according to the 
instructions that are usually enclosed in the carton. 

They tell you that in summer with a clear sky between 
10 a.m. and 2 p.m., if you stand with the sun behind you, 
you can set the lens aperture of your camera to/8 and give 
an exposure of something like 1/50 second. 

If the sun is slightly obscured you use one stop larger, 
i.e.,/5.6; and again when the light fades round 4 to 5 p.m. 

You are sure of getting technically good pictures that 
way, and your dealer will get them developed and printed 
for you. Soon you will have an album full of family pictures 
in colour. 

In time, however, you will want to go further, and really 
explore the various aspects of colour photography. You will 
find an immense scope of subject and ways of dealing with 
it. At the same time you will also come across a number 
of technical points which play an increasingly important 
part as you get to know all the possibilities of colour. 

For while anyone can make excellent colour photographs 
in high summer with the sun behind him, something more 
than rudimentary knowledge is required to produce work 
which bears the stamp of genuine individuality. 
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But before looking into the more detailed technicalities 
let us start with the basic requirements of colour photo- 
graphy. 



You Can Use Any Camera 

Generally speaking, any camera and any lens giving satis- 
factory results in black-and-white can also be used for 
colour photography. 

Some manufacturers of colour film do not recommend 
box type or other low-priced cameras for the purpose, or 
even those with lenses of smaller aperture than/6.3. 

This is being too particular. It amounts to denying colour 
to a large number of people who regard their photographs 
primarily as records; it also excludes beginners. Yet both 
will surely be ready to put up with certain imperfections 

Cameras for colour photography. As colour film is comparatively slow, 
the scope of your camera is limited by its maximum lens aperture. Poor 
light conditions need the fastest lenses. 
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such as slight unsharpness, or colour fringing due to the in- 
adequate correction in the simpler lenses. 

But Get the Best Lens You Can 

Naturally, advanced amateurs and professionals will 
expect something better; and for first class results in colour 
you need the best equipment you can afford. 

The first essential is of course a good lens. A fully cor- 
rected anastigmat is best, and it should preferably be coated 
on all glass-to-air surfaces to eliminate the greater part of 
the internal reflections. If a wide-angle lens is used, it should 
cover the whole film area without falling-off of definition or 
illumination at the corners. 

Colour Film Needs Correct Exposure 

Unlike black-and-white films which will tolerate consider- 
able variation in exposure, modern colour films have only 
little exposure latitude. 

With black-and-white film on a sunny day you can expose 
at 1/125 second at/8, or/11, or even at/16. All that happens 
is that the negative is more or less dense, but you are still 
quite likely to get a good print from it. 

With colour film it is a different story. You have very 
little latitude, and so must get the exposure just right. 
Wrong exposure not only gives too dense or too pale a 
result, but also may make the colours look wrong. \ 

In order to obtain a true colour rendering of the subject 
on reversal colour film (p. 17) exposure must be correct to 
within half a stop either way. 

With negative film, the tolerance extends to one whole 
stop on the side of overexposure, while still being limited to 
half a stop towards underexposure. 

This means that if the correct exposure for a given subject 
is 1/30 second at/8, the lens aperture for this shutter speed 
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must remain within the limits f63 -f9 with reversal film, 
and /5.6 -/9 with negative film. 

If you consider that the corresponding range for black- 
and-white film may be from about/1.5 to around/11 or 16, 
the need for the high degree of exactness becomes obvious. 

The camera must thus have some means of setting at least 
the lens aperture correctly over a reasonably wide range of 
openings. It is this lack of adjustability which limits the 
usefulness of cheap cameras for colour work. 

Modern camera designs cope with the exposure problem 
of colour films by fitting cameras with exposure meters. 
Presently even models of box camera scope have appeared 
with such meters — occasionally coupled with the lens aper- 
ture control for automatic operation. To make the system 
completely foolproof a simple signal (usually colour-coded) 
shows at a glance when light conditions are right for 
shooting. 



Latitude. Colour films have little latitude; reversal film exposures must 
be exact to within half a stop; negative colour fiim can be over- 
exposed up to one stop. 
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Watch the Contrast 

Another important difference between black-and-white 
and colour 151ms is that the latter can only record a much 
smaller range of contrasts. 

This will make itself felt when you are faced with a subject 
that contains some very dark areas close to other very light 
ones. Instances are dark foliage in front of a white house; 
or a face that is brightly lit on one side while the other side is 
plunged in deep shadow; or a person standing in the shade 
against a brilliant background. 



Subject contrast. Colour film can- 
not easily reproduce correctly 
great contrast ranges in the 
subject. Therefore avoid exces- 
sively harshly lit scenes. 

Examples are outdoor subjects 
lit by the sun only on one side 
(top) while the other side is deep 
shadow, or indoor set-ups illum- 
inated by a powerful concentrated 
light source like a spot-light 
(bottom) without any reflected 
light in the shadows. 
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Clouds as reflectors. Sunlight 
reflected by white clouds will help 
to illuminate dark shadows and so 
reduce excessive contrasts. The 
clouds also increase the general 
light on the subject, and the 
exposure should therefore be 
reduced— generally by stopping 
down the lens by one-quarter to 
half a stop. 



These subjects are difficult enough to handle in black- 
and-white if you wish to get detail In the shadows without 
overexposing the highlights. They are still more difficult in 
colour. As the exposure latitude of colour films is so small 
each tone has to be reasonably correctly exposed. But if you 
have a wide range of tones, that is clearly impossible. 

The range of contrast in any subject is governed by the 
direction from which the light falls on it, the intensity of the 
light, and the extent to which it is diffused or reflected by 
natural or artificial means. 

Many subjects present strong contrasts between the 
brightest and darkest parts. A typical case in daylight is that 
of direct sunshine falling on one white wall of a house, and 
leaving the other sides of the house in deep shadow. You get 
strong contrasts of the same type when a group of objects is 
illuminated by a single spot-lamp without reflector. 

Do avoid such strong contrasts of light and shade as far 
as possible — unless you have a pronounced liking for these 
effects. Perhaps you have: then go in for it properly (p. 85), 
but be prepared for taking risks. 
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CHOOSING YOUR FILM 




In black-and-white photography you may be used to 
various types of film but they nevertheless all work on 
the same principle. 

In colour there are two fundamentally different kinds: 
reversal and negative. 



Reversal Film 

When you hold a reversal film up to the light, it shows a 
positive image of the subject just as you see it in reality. But 
you do have to hold it up to the light, or else project it on to 
a screen with a projector. The finished picture is, in fact, the 
film which you passed through the camera. It is unique — 
and irreplaceable. 

However, you can also use the transparencies to produce 

(a) black-and-white negatives from which black-and- 
white paper prints can be made, as from any black-and- 
white negative; 

(b) colour negatives; 

(c) indirect colour prints on paper by colour separation 
processes (Dye-transfer, carbro, etc.); or 

(d) direct colour prints on reversal colour paper. 
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Making colour prints from a colour transparency is, 
however, a fairly involved process in any case, and a certain 
loss in colour quality is inevitable. 



Negative Film 

When you hold a colour negative up to the light, it shows 
a negative image of the subject in its complementary colours. 
For example the red lips in a human face appear blue-green, 
the blue sky yellow, and so on. 

A colour negative is primarily intended for making colour 
prints by direct printing or enlarging. This is as straight- 
forward as ordinary black-and-white printing and you can 
make as many prints as you like. 

In addition colour negatives can be used for making: 

(a) colour transparencies for projection; 

(b) black-and-white transparencies; and 

(c) direct black-and-white paper prints. 



Transparencies or Prints 

We thus have quite a few ways of dealing both with 
reversal and with negative colour film. But the main purpose 
of these two types is to produce transparencies and prints 
respectively. Your choice of a suitable colour material will 
therefore depend primarily on whether you want colour 
transparencies or colour prints. 

Apart from the cost and the differences in technical 
handling and processing (p. 203), the fundamental distinc- 
tion between the two types of picture is the way in which you 
see it. 

In a colour picture you see areas of different brightness 
and tone. But the range of brightnesses, and the range of 
colour hues, depend on the type of picture. 
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Every subject has its brightness range. This covers all the 
areas from the darkest shadow to the most brilliant high- 
light. 

A transparency will record each tone in its correct bright- 
ness, and each colour in its full — or even exaggerated — 
saturation. Such a range of tones may cover differences of a 
100 to 1 in some cases. You can see all these tones when you 
hold up the transparency against the light, or put it in a 
viewer. Even when you project it on a screen, the brightness 
range is only slightly reduced; still more than sufficient for 
the majority of subjects. 

The story is rather different with a print. In the first place, 
the white base rarely reflects more than 80 per cent of the 
light (frequently even less), while the darkest tone still 
reflects between 5 and 10 per cent. The brightness range of a 
colour print is therefore somewhere between 16 to 1. 

In addition you see all colours by double filtration. In 
other words the light has to pass through the colour image as 
it falls on the print, and is then reflected back to the eye 
again through the same image. For the lightest tones, the 
image therefore has to be very thin; the colour thus loses 
brilliance and saturation. At the same time the darkest tones 
tend to appear more degraded than they would in a trans- 
parency. Consequently prints in colour tend to be flatter and 
duller looking than colour transparencies. 

The distinction becomes sharper when the subject exceeds 
its permissible brightness range. With a transparency the 
image detail becomes thin in the highlights, and heavy in the 
shadows; the process is however comparatively gradual. 
With a colour print this loss of detail is much more sudden 
and highlights simply burn out and go blank while the 
shadows clog up completely. 

Do not confuse the brightness range a colour picture can 
show with the brightness range it can handle in a subject 
The brightness range of a transparency is quite appreciable. 
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But the brightness range it can handle (in other words the 
exposure latitude) is still comparatively small, owing to the 
characteristics of the reversal process. 

Colour prints on the other hand can reproduce only a 
limited range, but the colour negative film— like any other 
negative film— has a greater exposure latitude. 

In effect therefore transparencies are a more ideal way of 
looking at colour pictures. The image exhibits a greater 
realism and depth, and colours are more pronounced and 
brilliant. 

Technically, prints are always inferior to transparencies. 
Colours are more subdued in prints, although in many cases 
the eye soon gets used to the reduced brightness range. They 
are, however, easier to handle than transparencies as you do 
not have to set up a viewer or projection equipment in order 
to enjoy them. 



What it Costs in £. s. d. 

Colour film is of course more expensive than black-and- 
white material. The actual cost depends a great deal on the 
system and process you are using, as well as on whether you 
want transparencies, small prints, or large prints. 

If you own a 35 mm. camera and use reversal film to make 
transparencies in Great Britain, you have to pay between 
lOd. and l/2d. per transparency, including processing. This 
is a single all-in cost, and for it you get your final colour 
picture. 

If you like you can also get duplicate transparencies made 
with some processes, and these will cost around 3/- each. 

With roll film, a 2\ x 2 \ inch transparency runs out at 
about lid. without processing, or l/6d. to 2/- with processing. 
Other picture sizes (2£ x 3£ inches or If x 2\ inches on 
No. 20 film) cost proportionally more or less. 

You can even have prints made from your transparencies, 
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but there the cost varies widely. The manufacturers of 
several 35 mm. transparency processes offer a direct print 
making service which produces colour prints of a fixed size 
from 2/6 upwards. 

In other cases however you are more likely to pay 15/- 
and over for even comparatively small prints. These are 
individually made, and the quality is generally considered 
better than that of the mass produced type. 

The position is rather different with negative colour film, 
because there you have to pay for the process in stages. 

Firstly, there is the film itself. In the 35 mm. size this 
works out at about 8d. per exposure. With 2J inch square 
negatives on roll film you pay about lid., and other sizes 
(including sheet film) are in proportion. 

On top of that, processing comes to about 6d. per 2£ inch 
square negative, or about 4d. per exposure on a 35 mm. film. 

Finally, J-plate colour prints will cost you about 5/- each, 
irrespective of the negative size employed. The total cost 
therefore is somewhere in the region of 6/- or 7/- per colour 
picture. 

You have however one advantage; you are under no 
obligation to have printed any negatives other than those 
which are of perfect quality. Wasted exposures therefore 
cost but a fraction of a final print; with reversal film you pay 
as much for the bad as for the good shots. 



Where Can You Buy Them? 

Under present conditions, colour films produced in vari- 
ous countries are not necessarily available everywhere else. 

The photographer in the United States is probably best 
off in this respect, for he has every type and kind of colour 
film at his disposal. 

In Great Britain the range is nearly, though not quite, as 
complete. You can get reversal films in 35 mm., certain 
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selected roll film sizes, and occasionally as sheet film. With 
most processes however you cannot develop the film your- 
self, nor can you get materials for making your own direct 
reversal prints. 

The user of colour negative film is quite well catered for, 
for there is one process which provides negative film in 
35 mm., roll film, and sheet film sizes. There t are also firms 
who offer kits and facilities for home processing and home 
printing. But in most cases, colour negative films have to 
be developed and printed by the maker or his appointed 
service station. 
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OUR VIEW OF COLOUR 




Most of us are aware of the fact that things around ns are 
coloured, even though we may not pay much attention to it 
all the time. But when we take colour photographs we must 
visualize our pictures in terms of colour; otherwise we might 
as well stick to black-and-white film. 

The colouring of nature is often less obvious than we may 
think. There are the various shades of vegetation, stone and 
other inanimate objects, the natural or man-made colours of 
man-made things, as well as the endless variations of views 
in the sky and the weather. 

We may not be aware of them all at the same time, but the 
colour film records them faithfully and simultaneously. 

Our own concept of colour and colour combinations is 
however, largely a matter of individual vision. Admittedly 
scientists can define colours in terms of light waves of 
specified frequencies — and in that sense even a colour-blind 
man could describe a colour he measures with his instru- 
ments. But he is not seeing colours, he is only labelling 
them. 

Colour perception then is essentially personal. There is 
no way of telling whether a green that you see is the same 
green as the man next to you may be observing. Your res- 
pective impressions can be neither defined or measured and 
therefore are incapable of comparison. 
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This individual outlook on colours also affects our atti- 
tude to them. Most people tend to be attracted by certain 
dominant hues or tones, so much so that they seem to 
suppress their awareness of others. You may like reds— and 
notice them more than anything else. With somebody else 
it may be greens; or blues, or pinks. 

That is why a colour picture may well make a completely 
different impression on various people. No colour film ever 
reproduces all the colours of nature correctly; there is a 
certain characteristic rendering individual to each process, 
which depends largely on the limitations of the dyes 
or pigments preferred by its manufacturers. You may 
like a colour shot taken by one process and not one taken 
by another; somebody else will have probably different 
preferences. 

But you can modify the colour balance of any picture and 
thus create or emphasize certain colour harmonies by suit- 
able choice of subject colours and of lighting. 



Colour Harmony 

A colour picture naturally depends not just on single iso- 
lated colours, but also on how they are combined with each 
other. This is where the controversial subject of colour 
harmony comes in. 

Certain colours appear to combine well, setting off or 
supporting each other. The effect is pleasant and harmonious 
to most people. 

Other colour combinations appear disturbing — and that 
is a constant source of worry to dress designers and decor- 
ators. The colours clash, and fight for attention. The more 
brilliant they are, the greater the discord. A number of sub- 
dued colours will rarely clash, even if they are entirely 
different in hue. 

Colour harmony is thus in many ways akin to harmony 
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COLOUR AND THE SUBJECT. Most ordinary subjects consist of com- 
paratively subdued tones (above) with one or two splashes of brilliant 
colour. — Sybil Andrew (Kodachrome). 

However, when you are dealing with strong colours (page 26) it is 
best to use them in a few large areas (Kodachrome). 
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Colour pictures don't need a great deal of colour (page 27); one or two 
hues with variations can be all the more effective for their simplicity. — 
G. Eicbler (Agfacolor). 

Remember that colours abroad are often quite different (above) from 
what you may be used to at home. Quite apart from that, each type of 
coiourfilm has its own characteristic rendering. — H. Byrne (Ektachrome). 



In music (from where the term is borrowed anyway). Like 
music, so colour is to some extent subject to fashion; and 
like colours themselves, so colour harmonies depend a lot 
on personal preference. 

There are few general rules, unless we look to nature itself 
which somehow always seems to be harmonious in its 
colour. But that may partly be due to the fact that natural 
colours tend to be diluted and toned down wherever we 
see them, and very rarely brilliant and predominant. But 
it is equally possible that we find the colour combinations 
in nature harmonious because we have got used to them. 

There is thus no short cut to colour harmony or to the 
choice of a basic colour, for this involves your own personal 
reaction to colour and to colour relationships. 



The Colour Wheel 

For all the individuality of colour harmony there are a 
number of generally accepted guiding principles. To under- 
stand these a colour wheel can be of great assistance. Manu- 
facturers of artists' colours supply them, or you can make 
one up for yourself using the pattern on page 30. 

Take yellow, blue, and red water colour. Start applying 
each colour at full saturation (in other words as concen- 
trated as possible and without any white mixed in) at its 
respective point on the wheel. Blend the colour with its 
neighbour on each side by diluting it with water. 

Primary colours thus find their own arrangement, over- 
lapping to form complementary and intermediate colours. 

In this arrangement the primary colours are yellow, blue, 
and red; the complementaries being purple, orange, and 
green respectively. This, however, refers to artists' colours; 
in colour photography the primary colours are blue, green, 
and red, the complementaries yellow, purple-red (magenta), 
and blue-green (cyan) respectively. 
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The colour wheel. The points on the wheel indicate the main colours 
and show their relationship to each other. The primaries (in artists' 
colours) are Y = yellow, R = red, and B = blue; and the complement- 
aries V = violet, G = green, and O =* orange. Mixtures of adjacent 
colours then yield the intermediate shades marked. 

But as long as we refer to colours in nature, we can go by 
the complete colour wheel of six main colours and six inter- 
mediate hues. The main shades are yellow, blue, red, green, 
purple, and orange. The intermediates comprise yellow- 
orange, blue-green, purple-red, yellow-green, blue-purple, 
and red-orange. 

Every colour is affected by those which surround it as 
well as by any that border on it. 

Neighbouring colours on the wheel harmonize; yellow 
beside yellow-green, blue beside blue-purple, red beside red- 
orange, and so on. 

Colours at diagonally opposite points of the wheel pro- 
duce the greatest colour contrast: red and green, blue and 
orange, yellow and purple. 

Equal areas of neighbouring complementaries clash; 
green against orange, green against purple, purple against 
orange. But when areas differ greatly in colour they can still 
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harmonize. This applies especially if one of the colours 
is desaturated (mixed with white) or diluted. 



Warm and Cold Colours 

If the colour wheel is so placed that yellow is at the top, 
the greens and blues extend over a semi-circle; they form the 
"cold" colours. 

At the same time the yellow-reds and reds extend over the 
opposite semi-circle; that is the group of "warm" colours. 

This classification has no scientific basis, although it is of 
considerable psychological importance. The origin may 
quite well lie in associations with nature, for sources of heat 
are almost invariably yellow or red while cold subjects, cold 
weather, and coldness in general has tended to be associ- 
ated with blueness. 

In our colour pictures we can use this association of ideas 
to create moods and feelings by suitable choice of subject, 
lighting, and even colour correction. 



Colour Perspective 

The two groups of colours just mentioned, namely the 
greens and blues on the one hand and the yellows and red, 
on the other can also produce a further effect. This is colour 
perspective. 

It is a well-known fact that when we see blue and yellow 
or orange areas next to each other, the blue appears to 
recede while the yellow-orange (or red for that matter) 
appears to come out towards us. 

There are again several explanations for this phenomenon, 
including a scientific one. This is based on the fact that our 
eyes are not fully colour corrected optical instruments, but 
tend to focus blue rays nearer to the lens than red rays. As a 
result we have to focus the eye as if looking at a distant 
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subject when viewing a blue area, and re-focus it slightly 
for a closer distance when viewing a red area. 

In practice you can therefore give your colour pictures 
additional depth by suitable placing of the colours. Thus a 
portrait face will tend to stand out against a greenish or 
bluish background; while, say, a blue flower photographed 
against a peach or pink background will appear to sink into 
its surroundings. 

For the best effect of depth therefore keep warm colours 
like red, yellow, and orange (also brown, peach, pink, etc.) 
to the fore and place blue, green, grey areas in the back. 



Colour in Space 

Quite often you will be dealing not only with coloured 
subjects, but also a coloured "atmosphere". This is a hue or 
tinge which does not seem to belong to any part of the sub- 
ject, but is there all the same. 

Colour reflections. Strongly coloured surfaces may reflect their hue 
on to the subject; e.g. red from a brick wall, or green from a lawn 
(page 33). 




32 



Where does it come from? Well, you just have to watch 
the scene immediately outside the field of view taken in by 
your camera. There may be all sorts of objects there which 
reflect light — and colour it— on to the subject itself. Thus a 
green lawn, even if it does not appear in your shot of an out- 
door picnic party, will reflect green light on to faces, clothes, 
and whatever else there may be. Similarly a blue carpet in- 
doors, or a red brick wall will add their own characteristic 
tone to the scene. 

If this reflected colour is very strong, it may appear as a 
disturbing colour cast over the whole picture. However if it 
is comparatively weak, the effect is not unpleasant. This is 
probably because we instinctively feel the contribution of 
this "atmospheric colour". 

Colour casts can of course be due to other factors as well 
(p. 44). So if you photograph a colour portrait outdoors in 
the shade but under blue sky, don't be surprised if your 
model looks chilly and bluish. And don't expect the mid-day 
sun to produce such mellow colours as late afternoon sun- 
shine (p. 40). 



Colour and Mood 

We have just heard how certain colours give us a feeling 
of warmth, and others of coldness. In this way we can 
influence the mood of the colour picture. 

Warmth and coldness are just one example; there are 
others. 

Thus brilliant colours tend to be cheerful, sombre tones 
depressing. Saturated hues excite, pastel shades appear more 
restful. 

Except in special cases, the key to the colour rendering in 
the picture will still be the subject itself. A green tree will still 
remain green (unless you completely distort the colour by 
incorrect filters or use of wrong type of film. 
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And it would hardly be practical to paint the red roof of a 
house blue, just because you like it better that way. But just 
what sort of green or red you produce in the picture is to 
quite a degree left to you. 

Similarly the mood of a view depends largely on the scene 
itself; but you can emphasize it by choosing a suitable time 
of day or a particular filter when you take the picture. On 
the other hand you can equally change the mood; a slightly 
misty landscape for example will become more misty if the 
overall hue of the atmosphere is bluish, and will appear 
clearer if the dominant shade is pale yellowish. 

All this is not meant to encourage you to start colour 
photography by playing around with colours. At the same 
time it does show what you can do even with the faithful 
reproduction of a colour material. But before looking at life 
through rose-tinted spectacles, first you must get down to 
earth again and learn how to take straightforward colour 
pictures. 

In due course, then, you'll meet all the more special points 
as you go along. 
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THE FILM AND THE LIGHT 




Most colour films, both reversal and negative, are 
manufactured with two or three different types of emulsion: 
for use by daylight, artificial light and flash respectively. 

Daylight and Artificial Light Films 

Daylight emulsions are balanced for sunlight, or artificial 
light of daylight-like composition. They may therefore also 
be used with blue coated flash bulbs and with electronic 
flash, both of which are similar in colour to sunlight. 

Artificial light emulsions are balanced for one of several 
varieties of tungsten light. The most common type are type 
A films, which are balanced for Photoflood lamps. 

Flash light emulsions are balanced for the light emitted 
by clear flash bulbs and are usually known as type F film. 

This variation of colour balance depends on the structure 
of the modern colour films (p. 203). Generally there are 
three emulsion layers on top of each other, sensitive to blue, 
green, and red respectively. The greater the sensitivity of the 
blue layer, the more bluish the rendering. Conversely if the 
blue layer is less sensitive, the red and green sensitive layers 
make the result more yellowish. 

For artificial light therefore, which tends to be yellowish 
in colour, the blue sensitive layer should be more sensitive to 
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Light sources for colour A. Daylight film is balanced for daylight, and 
can also be used with electronic flash, blue flash bulbs, white flame arc 
lamps, daylight fluorescent lamps, and even moonlight. B. Certain arti- 
ficial light type films are balanced for studio spot and flood-lamps and 
can (in the case of negative film) be used with clear flash bulbs and even 
ordinary household Tamps. C. Type A colour films are balanced for 
Photoflood lighting. 

counteract this. With more bluish daylight, the three layers 
have to be reasonably evenly balanced. 



Ways of Colour Control 

This question of matching the film type to the colour of 
the light source is particularly important with reversal film. 
Once you have made the exposure, you have also fixed the 
colour rendering in the final transparency. There is no inter- 
mediate stage for controlling the result, and the film records 
the tones and hues exactly as they were in the subject. 

With negative film the whole matter is far less important. 
There you have two distinct stages from the subject to the 
final picture: the negative and the print. During printing it is 
always possible to modify the colour balance within fairly 
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wide limits. If for instance the general rendering is slightly 
too blue, a more yellowish printing light will correct that, 
and vice versa. 

For that reason you will never fin&more than one arti- 
ficial light type negative film offered by any one maker. This 
artificial light film will do for all light sources from ordinary 
household lamps up to Photofloods. in fact, one manu- 
facturer has gone a step further and brought out a universal 
negative film which can be used with light sources as widely 
different as Photofloods and sunlight. Any necessary cor- 
rection then takes place at the printing stage. 



Compensating Filters 

However, if you are using one of the more usual non- 
universal negative films or a reversal film, you may be faced 
with the problem of using a light source which does not 
match the film. In extreme cases you may have your 
camera loaded with daylight film and want to take shots by 
artificial light; or with reversal film you may have to use a 
type A emulsion with clear flash bulbs. 

In these cases special filters are available to restore the 
balance. Thus a yellowish filter will adapt a type A or 
artificial light colour film for use in daylight, while a bluish 
filter will enable you to use daylight film in artificial light. 
Similar compensating filters are also available for minor 
variations in the colour quality of the light source. 

One point is important though. For best results the cor- 
rection filter must be carefully matched not only to the light 
source but also to the colour balance of the film. For that 
reason it is advisable to stick to the filters recommended by 
the maker of the film you are using. 

At the best of times filters are still only a compromise. 
They reduce the effective speed of your film and you get 
better results by using the right film for the right lighting. 
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Lights BonH Always Mix 

Don't complicate matters by combining one type of 
illumination with some other. Use only light sources of 
similar quality at the same time. 

Daylight is all right with blue coated flash bulbs or 
electronic flash, but not with Photofloods or clear flash bulbs. 

Similarly Photoflood lighting (on the appropriate type of 
film) will not mix with daylight fluorescent tubes. 

Combining light sources. Never mix light sources of different colour 
quality. Daylight can be used together with blue flash bulbs, but not with 
Photofloods or other lamps (top). Similarly with flash all bulbs must be 
the same type (e.g. blue coated) and not blue and clear mixed (bottom). 
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The spectrum. White light con- 
sists of a mixture of all colours, or 
scientifically speaking, of radia- 
tions of various wavelengths. The 
visible range extends from blue 
rays B of 400 millimicrons to red 
rays R of about 700 millimicrons. 
Colour films are also sensitive to 
ultra-violet rays UV of shorter 
wavelength and in some cases to 
infra-red rays 1R of longer wave- 
length. Intermediate wavelengths 
contain inbetween colours such 
as cyan C, yellow Y. See also 
page 40. 



To understand this more fully let us have a look at what 
sunlight is and how it differs from other light sources. 



The Quality of Sunlight 

Sunlight enables us to see objects in a great variety of 
colours. The colour of objects illuminated by the sun gives 
us the notion of natural colour. It is this natural colour to 
which we refer when we say that a vase is blue, when we call 
some flower pink, fresh grass and foliage green, or a piece 
of cloth yellow. 

There is one proviso: the vase, the flower and the cloth 
must be illuminated by bright midday summer sunlight, and 
in a clear atmosphere. Under these conditions the sun con- 
stitutes an ideal source of illumination. It gives what we call 
white light. 

In fact white light is made up of an infinite number of 
coloured radiations. This can be demonstrated by passing 
light through a prism and so splitting it into its component 
parts. Even though we see only a part of these radiations, 
both ultra-violet and infra-red are invisible. 

Much the same thing happens in a rainbow except that 
here the drops of rain take the place of the prism. That is 
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why we are accustomed to refer to the seven colours of the 
rainbow as constituting that part of the spectrum which is 
visible to the human eye. Both ultra-violet and infra-red rays 
are still there of course it is just that we cannot see them. 



Primary Colours and Wavelengths 

In practice we can obtain all the colours of the rainbow by 
using just three of them in varying proportions. These are 
known as the primary colours: red, green and blue. 

Light rays are identified by wavelength. The unit of 
measurement is a millimicron, which is one-millionth of a 
millimetre, the symbol being m(x, Alternatively, Angstrom 
Units are often used; an Angstrom Unit (A) being one ten- 
millionth of a millimetre or one-tenth of a millimicron. 

Each spectral colour corresponds to a particular wave- 
length or band of wavelengths. Thus blue light consists 
mainly of the wavelengths from 400 to 480 m\i 9 green 500- 
570 m[x and red 640-700 mfA. The intermediate wavelengths 
contain in-between colours such as blue-green (480-500 m[x), 
yellow (570-600 m(x, orange (600-640 m^) and so on. 

The colour sensitivity of the human eye extends from 
400 mf* to 700 mpu 

The sensitivity of colour films extends over a wider range 
than the human eye into the ultra-violet region. An excess of 
ultra-violet radiation gives colour films a blue cast. 

In order to hold back these rays it is advisable to use an 
ultra-violet (U.V.) filter (p. 66) at the seaside in summer, at 
high altitudes, and for sunlit snow scenes. 



The Light and Time of Day 

In ideal white (i.e. light midday summer sunlight with a 
clear atmosphere) the blue, green and red rays make up 
roughly equal parts of the visible spectrum. 
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The colour of sunlight. Sunlight 
varies according to the time of the 
day. When the sun is more or less 
overhead (e.g. at midday in the 
summer) it is virtually white. 
However at sunrise and sunset 
when the light reaches the earth 
obliquely, the thicker layer of air 
filters some of the short wave- 
lengths of light and the sunshine 
becomes yellowish or reddish. 




But the sunlight that reaches us is seldom ideal white 
light. It changes colour according to the density and purity 
of the atmospheric layer through which it passes. At sunrise 
and sunset the rays reaching the earth at an angle 
pass through a thicker layer of air than when the sun is at 
its zenith. 

Thus the atmosphere acts as a filter which holds back 
some of the coloured rays that make up white sunlight. At 
sunset the sun often looks red, and all nature is coloured red 
accordingly. In cloudy weather the blue rays of the sun are 
diffused, and all landscapes tend to look bluish or at least 
cold in consequence. 

It is these constant changes of colour in nature that may 
pose some technical problems but also lend such a variety of 
interest to your colour photographs. 



The Colour Quality of Light 

Some artificial light sources such as electronic flash have 
a spectral composition similar to that of sunlight. They may 
therefore be used for exposing colour film in place of sun- 
light, or to supplement it. 
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Other artificial light sources are much more reddish when 
you compare them with daylight. This is the case with 
floodlights widely used in photographic and motion picture 
studios. There you need artificial light film specially bal- 
anced for this light source. 

Some lamps are whiter than floodlights, but not as white 
as daylight; like overrun lamps of the Photoflood type. 

Others again emit light limited to one part only of the 
visible spectrum, such as the mercury vapour lamp. 

What you need to know as a practical photographer is 
whether a given light source calls for a daylight or artificial 
light emulsion and whether you can adjust the light source 
in case of need by means of a light balancing filter. 

You also must know whether you can mix one light 
source with another. This is where an understanding of 
colour temperature is valuable. 



Measuring it in Degrees 

To provide an absolute yardstick for comparison, the 
colour quality of incandescent (continuous spectrum) light 
sources is measured in degrees Kelvin (°K.). These degrees 
are called colour temperatures. 

Any solid body heated to a high temperature emits radi- 
ation over a range of different wavelengths. A part of this 
radiation is visible to the human eye. An ordinary electric 
lamp has a filament heated to a high temperature which 
emits such visible light rays. 

There is a direct relationship between the temperature of 
a solid body and the colour of the light produced by it. 
Colour temperature in degrees Kelvin (°K.) is simply the 
temperature of the hot body in degrees Centigrade plus a 
constant 273. 

You may have observed this relationship between heat 
and colour, for example when a piece of red-hot iron in a 
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Colour temperature. The quality of different light sources (see also 
page 36) may be stated in terms of its colour temperature, measured in 
degrees K. Colour films, being balanced for light of certain colour 
temperatures (right) should only be used with the correct light source. 

forge turns white on being heated further. You may have 
also noticed the reddening of the light given by an electric 
bulb when the voltage drops either accidentally or by ad- 
justing a rheostat; its colour temperature drops as it cools. 
Thus at certain low temperatures light tends towards 
"warm" colours, e.g. yellow, orange and red; at high colour 
temperatures it is "cold", i.e. blue. 



Measuring it with Meters 

If you don't know the colour temperature of a photo- 
graphic lamp, or you want to find out how much a lamp has 
changed with age, you can measure it with a special meter. 
You can thus decide when to replace used lamps by new 
ones, or what filter you need, if any, to go on working with 
your present set-up. 

The sun itself is an incandescent light source and the 
colour temperature of sunlight is constantly changing. We 
cannot help that, but we can use filters to restore balance. 
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To ascertain the colour temperature of any incandescent 
light source it is sufficient for practical purposes to measure 
the relative proportions of red and blue light emitted. 

In accordance with this principle the majority of modern 
colour temperature meters have two photo-electric cells, one 
fitted with a blue filter (sensitive to blue) and the other with a 
red filter (sensitive to red). A pointer indicates the relative 
amount of light of each colour present in the source, and 
may also show what filter you need with a given film. 



Choosing the Right Film 

Manufacturers usually quote the colour temperature for 
which their emulsions are balanced. 

A daylight-type film may for instance be balanced for a 
colour temperature of approximately 5,900° Kelvin. Ex- 
posed to sunlight of this temperature, the picture will re- 
produce objects in what we are accustomed to call their true 
colours, i.e. the colours as they appear in ideal white light, in 
which blue, green and red are present in equal proportions. 

But this does not mean that good colour photographs are 
unobtainable with this emulsion if the colour temperature of 
sunlight is other than 5,900° K. (As we shall see, it may vary 
between 2,400° and 10,000° K.) You can produce excellent 
landscape photographs in colour at any colour temperature 
of sunlight. But if the sun is low, the landscape will have an 
overall orange cast. With landscapes, then, exact matching 
of film and colour temperature of the sun are not really 
important, for you are at liberty to choose the time of day 
and the type of sunlight that suits you. 

But, it is quite a different story if, for example, the film is 
required to match a piece of violet-coloured cloth. If you 
expose an emulsion balanced for 5,900° K., to a light of 
3,200° K., which is lacking in blue, the cloth will appear not 
violet but purple. 
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THE PROBLEM OF EXPOSURE 




You are ready to load a colour film into your camera 
and take pictures. 

Begin by exposing your subject in fine, sunny weather. At 
first choose the viewpoint so that the subject is evenly lit 
from the front, preferably by fairly diffused light. 
But before you begin shooting, remember this: 
However much the artistic side of colour photography 
appeals to you, you will have to master technique first. Learn 
to estimate exposure correctly: colour films have very little 
exposure latitude and so will only tolerate small errors. 



The Speed of Colour Films 

Present-day colour films are about as fast as fine grain to 
medium-speed panchromatic emulsions — a remarkable fact 
considering how comparatively recent the process is. Most 
colour films are rated between 25° and 28° BSI (25-50 ASA), 
but there are slower and faster ones too. 

These exposure index numbers and speed degrees for 
colour films have been determined by the manufacturers of 
sensitive materials, more or less by mutual agreement. The 
speed systems are the same for colour as for black-and- 
white films. They are quoted on the leaflet supplied with the 
films. 
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ASA and Weston numbers are directly proportional to 
the speed itself. In other words, a film rated at 16 ASA is 
twice as fast as one rated at 8 ASA. These speed ratings are 
arithmetic systems. 

In the BSI (logarithmic), Scheiner and DIN systems 
every increase of 3° indicates a doubling of the speed. Thus 
a film rated at 24° BSI is twice as fast as one rated at 21° 

BSL 

Whether you use an exposure meter or just a set of tables, 
you will be well advised to make a few test exposures to 
establish the best speed figure to use with your particular 
film and your own equipment. The manufacturer's quoted 
speeds should be only considered as a starting point for 
such a test series. 

FILM SPEEDS IN DIFFERENT SYSTEMS 



ASA 


°BSI 


Weston 


°Scheiner 


°D1N 


Arithmetic 


Logarithmic 


(old) 






8 . 


20° 


6 


21° 


10° 


10 


21° 


8 


22° 


11° 


12 


22° 


10 


23° 


12° 


16 


23° 


12 


24° 


13° 


20 


24° 


16 


25° 


14° 


25 


25° 


20 


26° 


15° 


32 


26° 


24 


27° 


16° 


40 


27° 


32 


28° 


17° 


50 


28° 


40 


29° 


18° 


64 


29° 


50 


30° 


19° 


100 


31° 


80 


32° 


21° 



The best way to go about this is to find the correct expos- 
ure — according to the table or meter you are using — 
for a straightforward subject. 

Then take at least three shots: one at the recommended 
stop, and one each at half a stop larger and half a stop 
smaller respectively. 

46 



When you look at the result, you will soon see whether 
the film speed used is the correct one for your meter or 
tables. If the picture taken at the recommended stop is best, 
stick to the chosen rating; if the shot taken at half a stop 
larger is better, reduce the speed figure on which you are 
going to base measurements in the future accordingly, and 
so on. 

The Brightness of the Subject 

When you take a picture, the image is usually formed by 
the light reflected from the subject, or in some cases trans- 
mitted or even given out by it. However, to take the simplest 
and most general case, one can say that all bodies, even if 
black, reflect part of the light that falls on them. 

They may not, however, reflect all colours equally. An 
object appears blue because it reflects blue rays and absorbs 
others. Similarly a red object reflects red rays and absorbs 
others, and a green subject reflects mainly green rays. This is 
admittedly an over-simplification; actually a body never 
absorbs a sharply defined range of colours, but the dominant 
shade is that which is most strongly reflected. 

When we come to think about exposure, we must know 
just how much light the subject reflects : the exposure time is 
proportional to the intensity of this reflected light. It also 
depends, of course, on the sensitivity of the colour emulsion 
and the relative aperture of the lens. 

The principle is the same as in black-and-white: the 
stronger the light, the faster the film, and the smaller the 
aperture, the shorter the exposure required. 

Exposure Guides 

How are we to determine the exposure time? 
Once we know the speed of the colour film in our camera, 
we must then find out how much light the subject reflects. 
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We must say it again and again: colour emulsions have so 
little exposure latitude that it is not advisable to work by 
trial and error or just base exposure calculations on memory 
of former exposures. For successful results some sort of 
exposure guide is essential. 

There are several kinds. The cheapest is the exposure 
calculator, chart, or table, but it depends to some extent still 
on guesswork. 

More reliable, but also more expensive, are the various 
types of exposure meters. 



Exposure Tables 

This method involves adding up figures, some of them 
based on sizing up the subject visually. The total obtained 
from a set of tables is then applied to a final table, which 
gives the exposure time for each lens aperture setting. 



EXPOSURE FACTORS 








Film 


50-64 ASA 
28-29° BSI 
(3) 


32 ASA 
26° BSI 


16 ASA 
23° BSI 
(7) 


10-12 ASA 
21-22° BSI 
(8) 


Subject 


Very light 
(0 


Light 
(3) 


Average 
(4) 


Dark 
(6) 


Light 


Frontal 
(0 


Side 
(3) 


Against 
the light 
(S) 


In shade 
(7) 


Weather 


Bright sun 


Sun slightly 

obscured 

(3) 


Overcast 

bright 

(5) 


Overcast 

dull 

(7) 


Loco/ Time 


10 a.m.- 
2 p.m. 
(0 


9- 10 a.m. 
2-4 p.m. 
(2) 


8-9 a.m. 
4-5 p.m. 
(3) 


5-7 p.m. 
0) 


Month 


May - 

Aug. 

(0 


Mar., April, 
Sept., Oct. 
(2) 


Noy., Feb. 
(3) 


Dec, Jan. 
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EXPOSURES 



Total 




Apertures Required with a : 


Shutter Speed of 






1/1000 


1/400- 


1/200- 


1/100- 1/50- 


1/25- 


1/10- 




1/4- 






1/500 


1/250 


1/125 1/60 


1/30 


1/15 


1/8 


1/5 


II 


fS.6 


f8 


fll 


fl6 f22 


f32 








13 


f* 


fS.6 


f8 


fll f!6 


f22 


f32 






15 


f2.8 


f* 


f5.6 


f8 fll 


fl6 


f22 


f32 




n 


f2 


f2.8 


f* 


f5.6 f8 


fll 


f!6 


f22 


f32 


19 


fl.5 


n 


f2.8 


f* f5.6 


f8 


fll 


fl6 


f22 


11 




fl.5 


n 


f2.8 f4 


fS.6 


f8 


fll 


fl6 


23 






fl.5 


f2 f2.8 


f» 


f5.6 


f8 


fll 


25 








fl.5 f2 


f2.8 


f4 


f5.6 


f8 


27 








fl.5 


f2 


f2.8 


f4 


f5.6 


29 










fl.5 


f2 


f2.8 


f4 


31 












fl.5 


n 


f2.8 


33 














fl.5 


f2 



For intermediate totals set the aperture between the appropriate 
numbers on the scale. 

For example, you may want to photograph at 3 p.m. in 
mid- July clear sunlight, a landscape with the sun shining 
slightly from the side, on a colour film rated at 22° BSI: 

Speed of film 8 

Average subject 4 

Front-side lighting 

(between I and 3) 2 

Clear sky I 

Time (local time, i.e. 

B.S.T.- 1 hour = 2 p.m.) I 

Month I 

Total 17 



In the table above you can now read off the possible 
exposure times corresponding to a total of 17, For instance, 
if you require great depth of field, you may use 1/10 second 
at/16; if you need a fast shutter speed, use 1/200 second at 
/4. With a slower film (e.g. 20° BSI) the film speed number 
would be 9, and the total 18. The aperture to be set at 1/10 
second will then be between/11 and/16, or at 1/200 second 
between/2.8 and/4. 

49 



Exposure Meters 

An exposure meter is an accurate tool for determining the 
correct exposure. Unlike an exposure table, it does not 
depend on guesswork, but actually measures light. 

There are two ways of doing that: measuring the light 
reflected from the subject, or the light incident upon it. 
Most modem exposure meters are designed for both 
purposes. 

These photo-electric exposure meters contain a photo- 
electric cell which generates a current when light falls on the 
cell. A micro-ammeter connected to it indicates the strength 
of the light on a scale. This may be calibrated either in lux 
units, foot-candles or an arbitrary numerical sequence; 
usually a calculator converts the readings into exposure 
values. 

An exposure meter is a really indispensable accessory for 
all photographers. Some cameras have a built-in meter 
which covers the same field of view as the standard lens. 



Reflected Light Measurement 

Most meters have an acceptance angle of about 45° and 
this covers roughly the same field of view as the normal 
camera lens. To take a reflected light reading, simply point 
the meter at the subject from the position of the camera. 
Used in this way, the meter measures the average brightness, 
and the exposure suggested is accurate enough if the subject 
does not contain any very bright or very dark areas. 

However, when faced with a wide brightness range in the 
subject, you must make some allowances. If detail is re- 
quired in a dark area of an architectural subject, or in a 
mass of foliage, open up the lens aperture by half or even 
one full stop beyond what the meter says. 

If you are exposing for a lighter part of the subject stop 
the lens down half to one whole stop. 
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Reflected light. The brightness of 
a surface depends on how much it 
reflects of the light falling on it. 
Generally some light is absorbed 
or scattered, so the light reflected 
is nearly always less intense than 
the incident light. Normally the 
exposure meter measures this 
reflected light. 




Individual Readings 

With certain subjects, especially portraits (p. 77), you may 
want a reading only of the subject itself, without taking the 
surroundings (sky, background) into account. To take a 
reading under these circumstances, approach the subject 
until it fills the angle of view of the meter. 

This is also useful when measuring extremes of brightness 
individually. 

As already mentioned, colour film can handle only 
a limited brightness range. So when you are up against a 
contrasty subject, it is a good idea to measure the brightness 
of the lightest and the darkest parts of the subject. 

For instance, you may be taking a white-washed cottage, 
with one wall in direct sunlight, and the other in deep shade. 
An exposure meter light reading on the white wall in full 
sunlight might be 120, while a reading on the wall in the 
shade might be 8. The ratio of the two therefore ^ is 15:1. 

Colour films cannot record an overall brightness range ex- 
tending much beyond 30:1. If the contrast of the subject 
is greater, you must either reduce it by directing more light 
into the shadows, or— if you cannot do that— expose for 
the important points of the subject and put up with an 
incorrect colour rendering in other parts of the picture. In 
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practice, the useful contrast of the subject itself may be 
often around 8:1, being the difference in reflectivity be- 
tween darkest and brightest areas. But in this case it should 
be lit by fairly soft lighting, for harsh lighting would only 
serve to increase the overall contrast. For instance if the 
lighting contrast is about 4 : 1, the overall brightness range 
is 4 x 8 : 1 = 32 : 1. And this is slightly more contrast than 
the film can safely handle. 

With a normal exposure meter it is often easier to measure 
the light reflected from shadow areas or high light areas as 
a whole; then the 4 : 1 rule for lighting contrast is a useful 
guide. 

When taking these individual measurements, you may find 
it more convenient to read off apertures. In that case simply 
look up the limiting readings in this table: 

LIMITING APERTURES FOR CONTRASTY SUBJECTS 



If your Chosen 


A Reading of the Shadow 


A Reading of the Highlight 


Aperture is: 


Area should not indicate 


Area should not indicate 




a Larger Aperture than: 


a Smaller Aperture than: 


f2M 


between f\ .8 and 2 


between (4 and 5.6 


f4 


between f 2 and 2.8 


between f 5.6 and 8 


fS.6 


between f 2.8 and 4 


between f 8 and \\ 


fa 


between f4 and 5.6 


between fll and 16 


W 


between f 5.6 and 8 


between f 16 and 22 


fl6 


between f 8 and 1 1 


between f 22 and 32 


m 


between fll and 16 


between f 32 and 45 



Incident Light Measurement 

An incident light meter has a translucent hemisphere or 
cone mounted over the cell which collects all the light falling 
on it over an angle of almost 180°. Such meters are used 
to measure the light falling on the subject. 

To take a reading, place the incident light meter near the 
subject if the latter is accessible, or in a parallel plane to it if 
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Incident light readings. For this 
method of exposure measurement 
the exposure meter (with a 
diffusing cone over the cell) is 
pointed at the camera from the 
subject position. It thus measures 
ail the light failing on the subject 
rather than that reflected from it. 
The meter must of course be cali- 
brated accordingly. 




it is distant. The hemispherical "eye" or cone of the meter is 
pointed not towards the subject but towards the camera lens. 

It may be asked how a correct exposure reading can be 
obtained irrespective of whether the subject be light or dark, 
since the meter records the intensity of the incident light. 

The explanation is that the exposure indicated by the 
incident light meter is calculated for a subject of average 
brightness which reflects about 20 per cent of the incident 
light. If you take a grey comparison card reflecting 20 per 
cent of the incident light you will find that this card corres- 
ponds to the average brightness of many subjects. 

It is however often necessary to apply a correction to the 
incident light meter reading; the amount of correction 
required must first be ascertained by making 5 or 6 trial 
exposures and then calibrating the meter accordingly. 

The correction usually required is as follows. 

For a dark subject, open the lens half or one stop. 

For a light subject, close the lens half or one stop. 



Photometers 

A photometer type of exposure meter has no photo- 
electric cell, but measures the light by comparing the subject 
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Exposure meter methods. For a 
straightforward reflected light 
reading (top left) simply point the 
meter at the subject. 

With pictures of people the 
rendering of flesh tones is particu- 
larly important, and in such a case 
take a reading of the face or your 
hand held up in such a way that it 
receives the same light as the 
subject (centre left). 

When using an incident light 
meter place it in the subject 
position pointing at the camera so 
that it receives the same light as 
the subject (bottom left). 

Photometers rely on matching 
the brightness of a lamp filament 
or a spot illuminated by a lamp 
with the brightness of different 
parts of the subject (bottom right)* 
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Using a photometer. Sight the 
subject through the eye-piece and 
adjust the brightness of the fila- 
ment or spot by means of a wheel 
or knob on the meter. When the 
filament is neither lighter nor 
darker than the subject area, the 
position of the setting wheel will 
indicate the correct exposure. 




brightness with that of a small electric bulb in the meter. 

You observe the subject through the eyepiece. Pressure on 
a button will light a miniature bulb (the current is supplied 
by a dry battery inside the meter) and its incandescent fila- 
ment stands out brightly against the part of the subject 
observed. In some meters the lamp illuminates a small disc 
which appears superimposed on the centre of the subject. 

Turning a knurled wheel operates a neutral-density wedge 
and reduces the brightness of the lamp image until it merges 
into the part of the subject observed. The setting wheel is 
linked to a graduated disc or scale fixed to the photometer, 
giving a direct reading of shutter speeds and lens apertures. 

This type of exposure meter has a very narrow angle of 
view, and can measure the brightness of a small area of the 
subject. You can thus easily and accurately measure 
extremes of light and shade even at a distance. This is of 
considerable value with contrasty subjects where you have 
to control the ratio between highlights and shadows. 



Visual Exposure Meters 

This simple kind of exposure meter has no measuring 
mechanism at all, but works on the sensitivity of the eye. 
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In use, you point the meter at the subject and look through 
it. There you see a series of numbers of decreasing bright- 
ness, merging into a dark area. The brighter the light falling 
on the meter, the more numbers the eye can distinguish. The 
last recognizable figure therefore gives some indication of 
the brightness of the subject, and can be converted into 
exposure values by means of a suitable calculator. 

A visual meter requires some practice in use for good 
results, and has to be suited to the user's eyesight. It 
measures reflected light only. 



Choosing Stops and Speeds 

The stop and the shutter speed are the two factors govern- 
ing the exposure in the camera. Before deciding just which 
combination of the two to use, let us have a look at the other 
functions both of the stop and of the shutter speed. 

The stop largely determines how much of the subject will 
be sharp, or in photographic language the depth of field. 
This means in practice that when you focus on a given 
object at a given distance, that object will be sharpest on 
your film. However, you have also got quite a zone in front 
and behind where things will be as nearly sharp as makes no 
difference. The extent of this zone however depends— 
among other factors — on the stop. 

The larger the stop (in other words the lower the aperture 
number) the shallower will be the zone of sharpness. Con- 
versely, the smaller the stop (i.e. the higher the number of it) 
the greater the zone. The depth of field also depends on the 
distance of your subject; it is smaller with near subjects and 
can become very great with distant ones. 

By choosing a suitable aperture and corresponding 
shutter speed you can therefore control the sharpness of the 
subject. Normally, when you want to make the foreground 
stand out sharply against the background, you throw the 
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Stop and speed. Use a small stop (with correspondingly slow speed) for 
static subjects of some depth (left). Action subjects (right) need a fast 
shutter speed, and you have to use a correspondingly larger stop. 



latter out of focus by setting the camera for a near distance 
and using a large aperture with a short exposure. Conversely 
if sharp definition is required to extend from a close fore- 
ground object to the distance, a small aperture and long 
exposure are called for. 

The other exposure factor — the shutter speed — also 
controls the sharpness of your picture, but in a different 
way. It determines how fast the subject can move and still be 
reproduced sharply on the film. Thus a landscape is com- 
paratively static, and it does not matter much if you use a 
slow shutter speed (long exposure time). 

On the other hand movement will produce a blurred 
image. The faster the movement the greater the blur. By 
increasing the shutter speed (shortening exposure time) you 
can reduce the blur until the image looks reasonably sharp. 
The faster the movement therefore the faster the shutter 
speed you need to hide it in the picture. For instance, 
1/50 second may be sufficient for people walking about; but 
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if you want to take racing pictures you must use the fastest 
speed your camera has got— it may be 1/500 second. 

Another point, incidentally, is the steadiness of your 
camera. After all, it isn't only the subject which has to move 
to blur the picture; if you shake the camera while exposing 
you gQt a blur just the same. If you hold the camera in your 
hand, the slowest safe speed is around 1/25 to 1/50 second, 
depending on the steadiness of your grip. With unusual 
camera positions— for instance photographing over the 
heads of a crowd — you may have to use at least 1/200, while 
if you can prop your elbows on something firm, even 1/5 or 
1/10 second may be safe. And you can go to any length of 
exposure with a tripod or similar support. 

The choice of stop and speed may be a compromise, 
especially if you have to deal with both movement and 
depth, or when the light is poor. In most other cases how- 
ever, you can fix either the stop or the speed according to the 
subject, and then adjust the speed or stop respectively to 
obtain the correct exposure. This is a regular practice both 
in colour and black-and-white. Mathematically, the result is 
the same if you use say 1/400 second at/2.8, or 1/200 second 
at /4, or 1/100 second at/5.6, or even 1/25 at/11. 

On some cameras the stop and speed settings can be 
coupled together so that adjustment of the one automatically 
changes the other to keep the exposure constant. That does 
away with having to calculate the equivalent speeds at 
different stops, or equivalent stops at different speeds. 



Light Values 

This interlock of stops and speeds is a feature of a par- 
ticular type of shutter which is calibrated in light values. 
Instead of working out the stop and speed separately, you 
calculate or determine a single value — the light value. This 
you set on a special scale on the shutter, and the process of 
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LIGHT VALUES 








Film 


50-64 ASA 

28-29° BSI 

4 


32 ASA 

26° BSl 

3 


16 ASA 
23° BSI 
2 


10-12 ASA 
21-22° BSI 


Subject 


Very Light 
2b 


Light 


Average 


Dark 



Light 


Frontal 
2 


Side 
1 


Against the 
Light 



In Shade 
— / 


Weather 


Bright Sun 
2 


Sun slightly 
obscured 
/ 


Overcast 
bright 



Overcast 
dull 
— J 


Local 
Time 


10 a.m.- 
2 p.m. 


9-IOa.m. 

2-4 p.m. 

2J 


8-9 a.m. 

4-5 p.m. 

2 


5-7 p.m. 
1 


Month 


May-Aug. 
3 


Mar., April 
Sept., Oct. 
2i 


Nov., Feb. 
2 


Dec, Jan. 


LIGHT VALUES AND EXPOSURES 


Light 
Value fl 


Exposure Time speed 
fl.B f4 f5.6 f8 


at an Aperture of 
f\\ fI6 


m f32 



2 


I 


2 


4 


8 


15 


30 


Im. 


2m. 


4m. 


3 


1/2 


I 


2 


4 


8 


15 


30 


Im. 


2m. 


4 


1/4 


1/2 


I 


2 


4 


8 


15 


30 


Im. 


5 


1/8 


1/4 


1/2 


1 


2 


4 


8 


15 


30 


6 


1/15 


1/8 


1/4 


1/2 


I 


2 


4 


8 


15 


7 


1/30 


1/15 


1/8 


1/4 


1/2 


I 


2 


4 


8 


8 


1/60 


1/30 


I/I5 


1/8 


1/4 


1/2 


i 


2 


4 


9 


1/125 


1/60 


1/30 


I/I5 


1/8 


1/4 


1/2 


I 


2 


10 


1/250 


I/I25 


1/60 


1/30 


1/15 


1/8 


1/4 


1/2 


I 


II 


1/500 


1/250 


1/125 


1/60 


1/30 


1/15 


1/8 


1/4 


1/2 


12 


— 


1/500 


1/250 


1/125 


1/60 


1/30 


1/15 


1/8 


1/4 


13 


— 


— 


1/500 


1/250 


I/I25 


1/60 


1/30 


1/15 


1/8 


14 


• — 


— 


— 


1/500 


1/250 


1/125 


1/60 


1/30 


1/15 


15 


— 


— 


— 


— 


1/500 


1/250 


I/I25 


1/60 


1/30 


16 












1/500 


1/250 


1/125 


1/60 
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setting the light value automatically adjusts the coupling of 
stop and speed. 

The light value system is therefore a great simplification 
in determining and setting exposures. The light values them- 
selves actually signify the amount of light available from the 
subject. The more light there is, the higher the light value. 
Each light value step represents a doubling or halving of the 
total exposure; a complete scale from say 3 to 18 thus 
provides minimum and maximum exposures in the ratio 
of over 1 to 30,000! 

Once the light value is set, you can change either the stop 
or the shutter speed at will—the corresponding speed 
and stop setting respectively adjust themselves to follow 
suit. 

The light value shutter is calibrated in somewhat different 
speeds to provide even exposure steps for the halving and 
doubling process. Instead of the jumps from a % to 1/5 
second, 1/10 to 1/25 second, etc., you have uniform steps 
including such fractions as £, £, 1/15, 1/30, 1/60, 1/125, etc. 
Although the number of cameras with this type of shutter 
are still in a minority, they are gradually increasing. 

Quite a number of modern exposure meters also carry a 
light value scale, so that you can read off and set one value 
on the shutter— with whatever way of reading the meter you 
are using. 

Here is an exposure table, similar to the one on p. 48, but 
for light values. To obtain the correct setting on a light value 
shutter, simply add up the numbers; then set the shutter to 
the total light value. Where the total includes half a light 
value, set the shutter in between the appropriate full light 
values. 

The table on p. 59 shows the relationship between light 
values, and shutter speeds and stops. This relationship is 
constant for all cameras, irrespective of the subject condi- 
tions or the film used. 
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COLOUR AND THE LIGHT. Colour film records all hues, even those 
we do not notice. So watch out for disturbing reflections: outdoor 
sunlight registers just as faithfully as the blue shadows lit by the sky. 
— G. Howard (Ansco Color). 




You can brighten up shadows by supplementary lighting, but be careful 
not to mix light sources of different colour quality. If you want to fill 
in a daylight shot, with flash in this case, use only blue-coated bulbs or 
an electronic flash unit for correct colour rendering on daylight type 
film. — H. Schreiner (Ektachrome). 
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For shots with studio lamps or Photofloods the appropriate artificial 
light type film (type B or A respectively) must be used. Lamp set-ups 
can be arranged in the same way as with black-and-white film, but again 
make sure that all the lamps are of the same type otherwise colour 
rendering will go astray. — /. Peterson (Ektachrome). 




Special lighting effects are possible with coloured lamps — though these 
should usually be confined to the background — and light sources 
included in the picture. Exposure becomes more trick/, and should 
be based on a meter reading of a key highlight such as the dress. — 
L Burrows (Ektachrome). 



Medium Speeds are Best 

In theory the action of light on the film is the same at all 
the different shutter speeds, providing the aperture is 
adjusted accordingly. But in practice the three emulsions of 
the colour film do not respond in the same way to a short 
exposure time at a large stop as they do to a long time and 
at a small stop. Thus with some emulsions high shutter 
speeds result in under exposure of the blue and green sensi- 
tive layers. At the other end of the scale, exposure in weak 
light may require to be further prolonged to assure adequate 
light action. 

Whenever you can, therefore, try to keep to a shutter 
speed between 1/25 and 1/250 second, going outside the 
range only under extreme conditions. 
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USING FILTERS 



Filters are of much more limited use in colour photo- 
graphy than in black-and-white work. Normal yellow, 
green, red niters are altogether out of the question ; they 
would only colour the whole image yellow, green or red. 

Filters in colour photography are mainly intended to 
correct slight excesses of dominant blue or to balance the 
sensitivity of the layers of the film in special circumstances. 
They are mostly quite pale in colour. 

For daylight colour shots the only filters you may need 
are ultra-violet and haze filters. In addition, polarizing 
filters are also useful. 

These filters (except polarizing ones) are generally in- 
tended for use with reversal film, where the colour of the 
exposing light directly influences the final colour rendering. 
They are not necessary with negative colour film, as there 
you have an additional possibility of controlling the result 
at the printing stage (p. 207). 

Special colour conversion filters are available if you have 
to use daylight type film in artificial light, or vice versa. 



Ultra-violet and Haze Filters 

These are designated by the letters "U.V." or by some 
other symbol. They are either completely colourless or 
else they are either a very pale yellow or amber in colour. 
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U.V. filters are very useful whenever the light contains 
a great deal of ultra-violet. Ultra-violet rays are invisible to 
the human eye, but they do affect the blue sensitive layer of 
the colour film. They thus cause an undesirable blue cast 
over the whole image. 

It is advisable to use a U.V. filter during the midday hours 
in summer, especially at the seaside and in the mountains. 
In both types of places atmospheric conditions are favour- 
able to the transmission of ultra-violet rays. 

An ultra-violet or haze filter is also very effective with 
distant views of open landscapes where there is an excess 
of blue rays due to scattering of light by atmospheric 
haze. 

The ultra-violet filter calls for no increase of exposure 
time, and can be left on the lens for all shots taken between 
10 a.m. and 4 p.m. 

The effect of the haze filter is stronger and so it calls for 
one-third to half a stop more exposure. 

Some of these pale yellow filters can also be used to give 
a "warm" tone to the image as a whole (i.e. a more reddish 
colour rendering). 

That may be necessary when the light appears too cold 
(i.e. too bluish) for your liking. This would be the case when 
the subject is largely lit by a clear blue sky or when the sky is 
overcast. But, of course, the amount of correction you may 
require is largely a matter of personal taste. 



Other Correction Filters 

Pale bluish filters of the light-balancing series can be 
used in the same way to give a colder colour rendering. 

These filters are useful, for example, at sunset when a 
human face appears unduly reddish. Once more this is very 
much a matter of personal preference. If you intend to take 
a portrait in the warm light of the setting sun, you may have 
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Daylight correction filters. The 
colour rendering of daylight type 
colour film is balanced for average 
daylight, preferably in the middle 
of the day (top). 

If the yellowish rendering is 
undesirable, a pale bluish correct- 
ion filter may be used over the 
camera lens to compensate for 
this (centre). 

Overcast daylight, or scenes in 
the shade lit only by the blue sky, 
often tend to be cold or bluish in 
colour. In this case a pale yellow- 
ish filter (e.g. a Skylight filter) will 
yield a warmer colour rendering 
(bottom). 



decided to do so just because you like the very effect it would 
produce. 

However, on examining a transparency one is often sur- 
prised at the unexpectedly cold or warm overall tone. When 
judging a finished portrait taken at sunset you are likely to 
find the flesh tones much redder than they appeared at the 
time. It is all a question of teaching the eye to "see" colours 
properly (p. 88). 

A special case is the use of artificial light type film in day- 
light. Thus when, exposed in the normal way, this film will 
render everything too blue, and therefore needs a yellowish 
conversion filter to match the colour balance of the film to 
daylight. 



Polarizing Filters 

These filters serve special purposes. 

They partly eliminate reflections on polished non-metallic 
surfaces such as the glass of a shop window which would 
otherwise obscure the details behind. They also cut down 
reflections from the surface of water. 

This is because light undergoes a certain change called 
polarization, on reflection in this manner. When light passes 
through a polarizing filter, it also becomes polarized. 

The change itself can be explained in terms of the wave 
theory of light, although we can't see any difference. The 
polarizing filter however is able, partly or fully, to cut off 
such polarized light. This depends on the orientation of the 
filter; you can control its filtering action by rotating it. 

The filter rim usually carries some sort of locating mark; 
as you rotate the filter in its plane, you will find one position 
in which it transmits no polarized light at all, while with the 
locating mark at 90° to a position it will fully transmit the 
polarized rays. At intermediate positions the polarized light 
will be reduced in strength. 
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The polarizing filter. Light from the blue sky as well as reflections from 
the surface of water and other transparent media are partly or wholly 
polarized and can be eliminated or toned down by a polarized filter. The 
effect on the sky is greatest when the sun is approximately at right 
angles to the camera axis. 

The effect on reflections is greatest if the camera is aimed 
at an angle of about 30° to the reflecting surface. You 
can, however, observe it visually, too; simply look at the 
subject through the filter and rotate the latter until the 
reflections are concealed. Then put it over the camera lens 
in the same position. 

Another important use of the polarizing filter is for dark- 
ening blue sky tones without affecting the colour balance of 
the rest of the scene. Like reflections, this sky light is polar- 
ized and is then cut down by the polarizing filter. Again 
visual observation will show the best position for the 
required effect. 



Don't Use Too Many 

Use filters in moderation. On most occasions you can get 
along without them. 
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Do not use them at all — especially with negative colour 
film — unless you have made careful notes of your experi- 
ments and are satisfied that filters will improve your results. 

Ultra-violet, haze, correction, and polarizing filters can 
be used with any make of colour film. The results with a 
given filter may be a little different with different materials, 
but one rendering will not necessarily be inferior to another. 

Conversion filters for exposing artificial light film in day- 
light must be of the same make as the film itself as these 
filters are carefully matched to the colour balance of each 
particular film. 
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PEOPLE OUTDOORS 




When you take people in colour the most important 
thing is the colour rendering of the face, for everyone is able, 
or believes himself able, to recognize a true "flesh tint". 
Therefore: 

Avoid very strongly tinted sunlight at early morning and 
late evening, as that casts a reddish tint over the scene. 

Avoid reflections from natural surroundings nearby, 
e.g. from green foliage. As far as possible choose a back- 
ground of neutral shape and colour; unless of course it 
serves to identify the place or remind you of a holiday or 
journey. 

Estimate the exposure carefully for the faces, without 
worrying about secondary elements such as natural sur- 
roundings, garden equipment, architectural backgrounds, 
and the like. 



The Light 

All the usual advice on black-and-white portraiture 
applies equally to colour work. 

Avoid direct summer sunlight except for character 
studies; it forms strong contrasts and makes the sitter screw 
up his or her face. It is better to make your exposures when 
the sun is slightly veiled by clouds; the sitter can then more 
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The light for colour shots. Bright 
sunlight (top) tends to yield strong 
contrasts of highlight and shadow. 
Therefore place the subject in the 
open shade (but not in heavy 
shade). This will also insure more 
relaxed facial expressions and 
avoid the subject being blinded by 
the glare. 

Slightly obscured or hazy sun is 
the ideal lighting for colour 
photography (centre). The light 
should preferably come from one 
side of the subject rather than 
from directly behind the camera. 

Overcast sky is not ideal for 
colour pictures (bottom); if the 
sky is bright enough, place the 
subject so as to face the greatest 
amount of light. See also page 74. 
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easily assume a natural expression. Alternatively use evening 
or winter sunlight with a compensating filter (p. 77). 

Arrange the subject according to the weather. In bright 
sunlight (summer between 10 a.m. and 2 p.m.) place him or 
her in the open shade so as to avoid strong contrasts of high- 
light and shadow. In mid-moming and mid-afternoon you 
can take the subject in direct sunlight. 

If the sun is slightly obscured by light clouds you have 
the ideal lighting. Arrange your sitter so that the sun comes 
slightly from one side rather than directly from behind the 
camera. 

When you have an overcast but bright sky place your 
subject facing the brightest part of the sky. You thus work 
with the strongest light behind you. 

FUI-in Lighting 

When the light is too harsh so that the overall subject 
contrast is greater than the range the film can handle, you 
must put more light into the shadows and reduce the bright- 
ness of the highlights. The easiest way to do this is to use 
some sort of reflector. 

Occasionally you will be able to use natural reflecting 
surfaces such as sand at the seaside. Or a white wall may be 
available to lighten the shadows. 

Alternatively, make yourself a reflecting screen such as a 
sheet of cardboard covered with silver paper. Even white 
cardboard or a white towel or tablecloth will do and can be 
held close to the model's face. It does not reflect a great deal 
of light, but the effect is sufficient to tell in the darker parts 
of the image. 

The other method is to place a diffusing screen between 
your sitter and the sun. That may be a sheet of muslin or 
thin, fine-meshed fabric. The thicker the material the greater 
the diffusion, but also the more light is lost. 
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Fill-in fighting. When the light is 
too harsh use reflectors (e.g. a 
sheet of cardboard covered with 
white or silver paper) to direct 
some of the sunlight into the 
shadows (top and centre right). 

Another method is to place a 
diffusing screen such as a sheet of 
muslin or thin fabric, between the 
sun and the subject. This will 
soften the light but also calls for 
increased exposure (bottom right). 

A reflecting screen is particu- 
larly important with portraits 
where the shadow areas tend to be 
comparatively larger. Hold, or get 
an assistant to hold, the screen so 
that it reflects as much sunlight as 
possible on to the shadow side of 
the face (bottom /eft). 
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The Colour of the Light 

When you look at a positive transparency by transmitted 
light, the flesh tones determine the quality of the colour 
rendering, for it is of these that the eye is most critical. 

The whole question of colour rendering is complicated by 
the almost hour-by-hour change in the quality of sunlight 
(p. 40). But it is very difficult to estimate the intensity of a 
colour cast on a human face; it may be blue if the subject is 
in the shade under blue sky and pink or reddish if illumin- 
ated by the setting sun. What then is to be done? 

When you can clearly see the colour of the light falling on 




Filters. Most subjects can be taken 
without correction filters. How- 
ever in mountains (left) an ultra- 
violet filter helps to cut down 
excessive blueness. A pale yellow 
or skylight filter may be desirable 
for shots of people or groups in 
the shade lit only by the blue sky 
(bottom left). Very low sun 
(bottom right) produces a com- 
paratively yellowish rendering of 
colours; if you do not want this 
"sunset atmosphere", a pale 
bluish filter can be used. 
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the subject and you like the effect, you can do without a 
filter (especially if the effect is reddish and warm). The 
portrait will have a certain "atmosphere** about it, taken at 
a particular time and seen under the actual lighting condi- 
tions prevailing. 

If you insist on using filters, keep to the very pale ones; 
beware of over-correction. 

At the seaside, in the mountains, snow, etc. an ultra- 
violet filter will be sufficient. 

A pale yellow haze or skylight filter may be desirable for 
shots of people or groups in the shade under a blue sky. 

You will need a bluish filter only if you object to the 
reddish rendering of faces when the sun is low. In general, 
however, the slightly warm, skin reproduction is much more 
acceptable than the cold flesh tones, especially if there is a 
tinge of green in them (e.g. reflection from a green lawn). 

Filters are less necessary with negative colour film. 



Exposures for Portraits and Groups 

As for colour rendering, so for exposure, the flesh tones 
are the most important criterion. 

If you use a meter, take a reflected light reading (p. 50) as 
close as possible to the face. Alternatively, measure the light 
reflected from your hand, holding it so that it receives the 
same illumination as the face or group of faces you are 
photographing. 

With an incident light meter point the meter cone to- 
wards the camera lens so that the same light falls on it as on 
the subject, and at the same angle. Do not apply any cor- 
rection to the reading obtained, which will be correct for the 
faces. 

You can also use the exposure table on p. 48, taking the 
subject as an average one. Of course, the best exposure table 
cannot give the same proportion of successful exposures in 
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The exposure meter for people 
outdoors. With a reflected light 
meter (top left) take a reading of 
the lightest part of the face, hold- 
ing the meter so that it is not 
influenced by the background. 

With an incident light meter 
(centre left) point the meter 
towards the camera so that the 
light reaches the cell at the same 
angle as it falls on the subject. 

With a photometer (bottom 
left) match the illuminated fila- 
ment or spot against the brightest 
part of the face. 

For pictures of groups approach 
the subject until the meter on!/ 
takes in the actual view you want 
to record on the film, in particular 
avoid including too much of the 
sky or large areas of water or 
brilliant sand (bottom right). 
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colour as in black-and-white, since comparatively small 
errors in estimating may overstep the limited exposure 
latitude of the film. 

If you are in doubt, therefore, make two more exposures 
varying the lens aperture; open and close it by half a stop 
respectively. 

When you add up the factors in the exposure table you 
can always take an intermediate figure between two succes- 
sive ones. For instance the "light" and "weather" columns 
on p. 48 have the figures 1, 3, 5, 7. The intermediate values 
2, 4, 6 are worth considering, as one unit added to or sub- 
tracted from the total corresponds to half a stop. 

The 1/60 Second Method 

For group photographs it is a good idea to stick to one 
shutter speed if the light and the lens aperture permit. 
Choose a shutter speed of 1/60 second. It is the only way to 
get a picture where there is no movement and which yet does 
not look "frozen". 

If you have a wide aperture (and a high definition) lens 
you can keep your shutter at 1/60 second for all your expos- 
ures, even when the light varies: you then only adjust the 
lens aperture one way or another. This method of fixed 
speed and variable aperture is similar to that used in 
cinematography. 

Children 

For successful photographs of children, whether they are 
posed portraits or action shots, the minimum practicable 
shutter speed is 1/60 second (except in particular cases), and 
1/125 is better still. 

The sensitivity of modern colour films enables these 
speeds to be used not only in fine weather during the mid- 
day hours but with a wide aperture lens, in weaker light 
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Take exposure meter readings in the usual way. If you are 
photographing a child or group of children playing in the 
sand or in front of a white wall, move closely to the group 
and take a reading on a smaller area, from about three feet 
so as to avoid including bright sky and background. If this 
is impossible take a reading on the palm of your hand held 
parallel to the subject and with the same light falling on it. 

Flash (p. 96) is an ideal light source for child photo- 
graphs since it permits action snapshots without compli- 
cated equipment. As children tend to move about rather 
than keep still, there are only limited opportunities for posed 
portraits, or for the lighting set-ups possible with them. 

The best arrangement is to have one flash fairly near to 
the camera, and possibly an extension flash to one side 
directed down slightly from above. This provides adequate 
modelling, yet ensures that there are no prominent shadows. 
Complicated effect lighting is not necessary, nor is it advis- 
able; otherwise a sudden turn of the head may put the 
greater part of the face in shadow. 

Often flash improves even outdoor child shots by illumin- 
ating excessively deep shadows (p. 114). Here again exces- 
sive contrasts may not be recordable on the film, and are 
usually out of keeping with the theme anyway. As with all 
outdoor flash work, don't have the flash too strong; the 
effect must not be obvious. 



Action Photography 

In action photography everyone develops his own tech- 
nique based on his temperament and practical everyday 
experience. A few working suggestions will, however, pro- 
vide a useful starting point. 

Always use the fastest possible shutter speed: 1/60, 1/125 
or even 1/250 second if your lens aperture is wide enough 
to permit it. 
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Action in colour. Always use the 
fastest shutter speed that the 
lighting conditions will allow, 
opening up the lens to its maxi- 
mum aperture. 




To avoid hurried last-minute calculations, check the 
lighting conditions by meter or table hourly before 10 a.m. 
Make another check between 10 a.m. and 2 p.m. ; and revert 
to the hourly check from 2 p.m. till dusk. 

A further means of simplifying camera adjustment is to 
stick to one lens aperture and adjust the shutter speed 
according to the light. This is the technique of basic settings. 



Basic Settings 

To start with adopt/8 as your standard working aperture. 
It is a good average setting, because most cameras give suffi- 
cient depth of field and sharpness at infinity is not required. 

The next step is to simplify all exposure table calculations 
and meter readings so that they give only the appropriate 
shutter speeds under various conditions at this one lens 
aperture. Memorize them if you can, and you will relieve 
your mind of a great many superfluous statistics. 

Now for the practical application of these basic settings. 

Your table or meter may give a reading of 1/60 second at 
/8 for a slightly overcast sky. This then becomes your basic 
setting. When the light varies or the subject changes its 
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Basic exposure settings. For quick shooting work out a basic setting for 
the subject under average lighting conditions. Then adjust the stop if the 
light changes. 

apparent speed or direction of movement, you allow for 
these factors in terms of the basic exposure. 

For example, if the light changes and the sun emerges 
from behind the clouds, at once stop down the lens to be- 
tween fS and/11 without altering the speed (1/60 second). 

On the other hand, when the sun goes behind the clouds, 
open the lens aperture to between/5.6 and/8 still leaving the 
shutter speed at 1/60 second. 

The subject movement may also change; for instance, you 
want to go close to the runners in a sprinting race. This is 
equivalent to an increase in the speed of the subject relative 
to the camera. Then you want a faster shutter speed, and you 
have to adjust the lens aperture accordingly. Thus instead of 
1/60 second at your standard aperture of /8, take 1/125 
second and open up to/5.6. If you choose 1/250 second, the 
lens must be set to/4. 

But all calculations of shutter speed and lens aperture are 
based on the basic 1/60 second at/8. 
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OUTDOOR VIEWS 



w 



It is no more difficult to make successful photographs in 
colour than in black-and-white. The pictorial merit in both 
cases depends on personal factors: the ability to assess the 
lighting and its effects; an eye for good composition; and a 
natural ability to portray impressions received as far as 
technical means permit. The technical means do, of course, 
vary with black-and-white and colour. 



The Direction of the Light 

If you have the time, you can observe the effect of the 
lighting on a landscape under different conditions. Accord- 
ing to the height of the sun, the season and the weather, 
every change of light intensity alters the contrasts and thus 
the very character and atmosphere of the landscape* 

Colour film can record all these variations provided that 
the contrast of the subject is not excessive, and does not go 
beyond the range of the particular film in use. 

This we already know (p. 15), Let us now apply the theory 
to an actual view of a house with white walls partly in bright 
sunshine and partly in shadow, surrounded by trees. 

The contrasts here are strong — about 60:1. This means 
that the white walls of the house reflect about 60 times as 
much light as the trees. 
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Extreme contrasts. A contrasty 
subject including white walls, 
dark trees, and heavy shade is 
tricky to record satisfactorily on 
colour film. To get over this, 
either sacrifice part of the subject 
and expose — in this case — only for 
the house and sky; or wait until 
the sun is covered by light clouds. 
Alternatively compromise by 
slightly overexposing the bright- 
est parts and slightly under- 
exposing the darkest. 



If you expose for the white house and the bright sky you 
will got no detail in the green foliage, which will also come 
out very blue as a result of under-exposure. 

If you expose sufficiently long to get detail in the foliage 
you will over-expose the house and the sky which will appear 
"washed out" like a pale water-colour. 

What can you do about it? There are alternatives. 

You can sacrifice part of the subject by exposing only for 
the important features. In the present case the detail in the 
foliage is least important, so expose for the house and sky. 

Alternatively, wait for more favourable lighting; for 
instance when the sun is covered by the corner of a cloud. 
The contrast is then much lower and within the range of 
your film. 

Or again, you can make a compromise exposure which 
will give you a slightly over-exposed sky and house while 
retaining some detail in the foliage. 

When faced with such a problem many photographers 
will say that diffused lighting is most favourable for land- 
scapes. This may be slightly overcast summer sunlight, 
winter sunshine or slight mist. That is advice worth remem- 
bering, but do not be afraid of bright sunlight either! 

Of course, there are landscapes and landscapes. A 
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medium distance view including dark or shaded areas, like 
the one described, can be very contrasty. But an open view 
of the countryside usually has a soft contrast even with the 
sun shining. The contrast decreases with distance. 

If you want the strongest contrast— and therefore the 
strongest colours — in an open view, then full sunlight is 
best. You will also find that a three-quarters lighting will 
give greater strength than a flat lighting. 

But if you see your view in delicate pastel shades and want 
to picture it this way, then soft winter lighting or veiled 
summer sunlight is required. A landscape is rarely success- 
ful on a dull day; the colours are lost and the result is dis- 
appointing. 

The result is of course a matter of taste, but here are some 
suggestions: 

If you like an impressionist effect, make the most of 
contrast lighting, and never mind sacrificing a certain 
amount of detail. 

If you prefer a more harmonious effect, wait for favour- 
able conditions of soft lighting. 

If it is an open view choose strong lighting if you want 
bright colours. 

If you prefer delicate pastel colours soft lighting is re- 
quired; but it should still be bright. 

If you are a beginner expose with the sun behind you. 
That is the safest way, and makes successful colour shots 
easier, even if they are just good records of nature. Later on 
you can always follow your own inclination. 



Against the Light 

Exposures made against the light tend to distort the 
rendering of parts of the scene. But you can also get spark- 
ling results of real pictorial value. They are well worth try- 
ing for, so never mind if they do not always come off. 
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For instance, back-lit foliage gives an emphasis to the 
whole range of blues, greens and yellow-greens. Glistening 
sheets of water give powerful blue and green reflections. And 
when you take people in silhouette, their figures are outlined 
in a brilliant rim of burnt-out colour. 

When a subject lit from behind stands out against a bright 
surface and you aim at a silhouette effect, expose for the 
highlights. 

The silhouette effect corresponds to the initial impression 
received by the eye. The eye reduces its sensitivity when it is 
struck by rays from a very bright part of the subject; or by 
a strongly reflecting background such as a sheet of water. 
The effect is one of almost blinding brilliance. 

If you wish to get detail in the shadows of nearby subjects 
standing out against a very bright background, expose for 
the shadows and don't worry if the bright areas are over- 
exposed. 

Colour and Modelling 

Sunlight striking a landscape at an angle of 45 degrees is 
supposed to give the best rendering of masses and conse- 
quently to convey the strongest sensation of depth. 




Colour and depth. Colour photo- 
graphy will bring depth into views 
which on black-and-white film 
would look flat because of similar 
tone values of different colours. 
Thus the contrast between yellow 
or brown stone walls of nouses 
and the blue sky, or the trunk and 
foliage of a tree would largely 
disappear on black-and-white film 
while it is fully brought out in 
colour. 
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This sensation of depth is stronger in colour photo- 
graphy than in black-and-white work because the colour 
film, like our eyes, keeps apart two neighbouring colours 
even when they are of the same brightness, whereas black- 
and-white material may translate them to identical shades of 
grey. 

Examples of such tones of identical brightness are the 
yellow brown walls of a Cotswold cottage and the blue sky 
behind it, the trunk of a tree and its deep green foliage, or 
trees and shrubs of different hues of green. 



Perspective 

Look at a nearby tree; then look at a distant one. You 
will observe that atmospheric haze has made the hue and 
intensity of the colour of the distant tree look quite different. 

This is the effect that gives the illusion of depth. Aerial 
perspective not only alters the relative values of the colours 
but also reduces their contrasts. 

When this effect is greatly enhanced by haze or slight mist, 
detail is lost in distant objects. This natural screen can be 
penetrated to a certain extent by using an ultra-violet or 
haze filter (p. 66). 



Aerial perspective. Colour also 
increases the perspective effect of 
near and distant objects by re- 
producing distant colours more 
diluted in hue and near subjects 
more brilliant and saturated in 
colour. 
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Learning to "See" Colour 

Train yourself to distinguish between the shades of colour 
in nature. Watch the variations in overall hue when atmos- 
pheric conditions affect the colour of sunlight. Note the 
reflection from a coloured surface falling on a nearby sub- 
ject like the green cast thrown on to a face by foliage. 

The purpose of all such observation is to develop your 
awareness of the colours of nature. There are surprises: you 
photograph a child standing in the sun in front of a wall 
which is in the shade and appears white. Yet in your trans- 
parency or print the wall may come out bright blue. You 
had not noticed it at the time, and you may still think that 
there must have been something blue about that wall. If you 
had trained your eyes you would have seen that the wall was 
in fact bright blue, due to the light reflected from the sky 
(see also p. 33). 

Composition and Foreground 

It is very difficult to formulate rules of composition which 
do not sound purely arbitrary. But many artists base their 
compositions on a simple geometrical figure — square, circle, 
triangle or pyramid, or on a combination of figures. A land- 
scape is composed of strong lines which, in a sense, form its 
architecture; of the coloured masses which give it body; and 
of flat coloured surfaces. 

Whenever possible, include some foreground in a land- 
scape or view. Such a foreground object can either be 
silhouetted against a bright part of the landscape or provide 
a bright splash of colour. Either effect will enhance the 
impression of depth. 

The foreground need not be prominent. It can be a dark 
green hedge, a yellow cart just visible at the edge, a maroon- 
coloured hut, or the blue-violet shadow of a tree on a bright 
yellow road. 
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Exposure Readings 

In the majority of cases meter readings present no diffi- 
culty; the exposure can be read directly off the dial. 

Sometimes however it is advisable to apply a correction to 
the meter reading, as will be seen below. So it is a good idea 
to take careful notes of the exposure used for each shot; 
it will aid your future work. 



Reflected Light Meters 

In landscape work, as elsewhere, reflected light meters are 
most reliable when the subject does not present strong 




Meter readings for outdoor views. 
If a large part of the picture area 
consists of bright sky, there is the 
risk of underexposing the land- 
scape itself with a straightforward 
exposure meter reading. There- 
fore point the meter slightly 
downwards so that the upper 
limit of the field of view of the 
cell is no higher than indicated by 
the line AB (above right). 

For landscapes with a certain 
amount of contrast, such as light 
foliage against the bright sky, take 
separate readings of areas A and 
B (bottom right) and use an expos- 
ure half-way between the values 
for A and B. 
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contrast of light and shade. So when the view includes a 
large area of bright sky, direct the meter slightly down- 
wards. Otherwise it will measure the light reflected by both 
sky and landscape equally, and will give a false reading, 
under-exposing everything but the sky. 

When a landscape has more than average contrast, and 
some detail is required in a darker area without undue over- 
exposure of the bright parts, take separate meter readings on 
the darker and brighter areas in which detail is required. 
Then use a compromise exposure, midway between the two 
extremes. 

When dealing with an average landscape, an alternative to 
the direct reading method is to point the meter at a piece of 
white card held up to receive the same light as the landscape, 
and multiply the resulting exposure reading by 5. 

The factor of 5 is obtained by assuming that a white card 
reflects 90 per cent of the incident light. The average land- 
scape reflects 18-20 per cent, which is 90 divided by 5. 



Incident Light Readings 

Incident light meters are calibrated to indicate the correct 
exposures for an average grey subject, reflecting 18 per cent 
of the incident light. In landscape work, when the meter can- 
not be placed near the subject so that subject and meter 
receive the same incident light, different methods must be 
adopted. 

With a distant subject which cannot be approached closer 
take the reading from immediately in front of the camera 
position with the cone of the meter pointed towards the 
camera lens. 

With a back-lit subject where you require detail in the 
shadows hold the meter near the subject and in the shade; 
pointing it towards the camera lens. The sky will probably 
be over-exposed, 
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Incident light readings outdoors. 
If you cannot approach a distant 
subject sufficiently for a normal 
incident light reading, hold the 
meter just in front of the camera 
(top right)* Provided the light is 
even over the whole scene includ- 
ing the camera position, the 
results will be satisfactory. 

If the subject is in the shadow 
but the camera position is not, 
find a similar shadow in which to 
place the meter — still pointing at 
the camera (centre right). 

For silhouette effects against the 
light (bottom right) hold the meter 
near the camera, pointing the cell 
at the subject (and in effect at the 
light source). 
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If you want a silhouette effect, point the meter towards 
the subject so that it receives all the light. The picture will 
then show little or no shadow detail. 

If the camera is in the shade, the subject in the light, and 
you cannot approach it, incident light readings are im- 
possible. You have to take reflected light readings by 
converting the incident light meter, i.e. removing the cone 
and letting the light fall directly on the cell. 



Filters 

We know that the colour temperature of daylight varies 
according to the time of day and season, the height of the 
sun, the weather and the amount of haze present. As the 
light changes so do the colours of nature. 

Daylight colour films are balanced to reproduce all the 
colours of nature as faithfully as possible. Therefore, in the 
absence of strong ultra-violet radiation don't use a filter if 
you want to record the colours of nature as they actually 
appear. 

The reservation regarding ultra-violet light is necessary 
because it is invisible, but acts powerfully on colour films. 
It is strong on very clear bright days at the seaside, at high 




Sunset lighting. When the sun is 
setting behind a bank of clouds the 
sunlight is much lower in colour 
temperature than average day- 
light; a bluish filter may be used to 
obtain a colder rendering. 
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altitudes and in snow, and calls for the use of the appropriate 
ultra-violet filter. 

On the other hand, pale yellow haze or skylight filters 
(p. 66) may be useful if the overall lighting is too blue, e.g. 
with an overcast sky or a blue sky without any clouds at all. 
Similarly, if the sun is rising (or setting) behind a bank of 
clouds fringed with red from its rays, you can make the 
overall tone colder by an appropriate bluish filter. 

The polarizing filter (p. 69) acts similarly to an ultra- 
violet filter and also darkens the sky, thus increasing the 
colour contrast between the sky and clouds, and between 
sky and light-coloured buildings. It penetrates haze very well. 

In order to get the best advantage from a polarizing filter 
the camera should point at about 90 degrees to the direction 
of the sun. 



Artificial Light Film in Daylight 

Artificial light type film used in daylight can yield excel- 
lent landscape results with plenty of detail in the distance. 
In the mountains there is aerial perspective of excellent 
definition; and distant views are very clear without bluish 
haze. 



Using artificial light film. When 
the colour of the sunlight drops 
below 4,000° K. (e.g. when the 
sun is setting) artificial light type 
film used without a filter can 
produce very interesting pictorial 
effects. The blue of the sky is 
greatly enhanced, while the sun- 
light itself still appears more or 
less white. 
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Film type and colour rendering. If no correction filter is used, coiour 
temperatures above 6,000° K. produce an increasingly blue rendering on 
daylight film, while at lower coiour temperatures the reproduction 
becomes progressively more orange. The same holds true for artificial 
light type film (shaded) but the balance point is 3,200° or 3,400° K. 



You must, of course, use a special conversion filter (as 
specified by the manufacturer)* The speed of the film with 
filter is usually the same as, or a little lower than, the speed 
of the corresponding daylight film. 

If artificial light film is used unfiltered in sunlight of the 
colour temperature for which daylight emulsion is balanced, 
i.e. about 5,900° K., the results will show a strong overall 
blue cast. But if the colour temperature of sunlight falls to 
4,000° K. or below, which frequently occurs at sunrise and 
sunset, an artificial light type film can well be used without 
filter. Remarkable effects are obtainable, the blue sky being 
rendered darker. Experiments in this direction are well 
worth making. 
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Mountain Landscapes 

When a mountain landscape presents a number of clearly 
separated planes with the peaks receding as far as the 
horizon, it is preferable to increase the exposure slightly (or 
open the lens aperture one-quarter to half a stop) so as to 
obtain a better rendering in the distance. 

This method yields lighter colours in the background, 
thus retaining the impression of transparency in the colours 
and restoring the aerial perspective. 

Don't, even slightly, under-expose the background and 
the distance; it would result in a degree of colour-saturation 
approaching that of the foreground, and thus in a loss of 
depth. 
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FLASH 




As an alternative to daylight, flash offers the most 
convenient means of taking colour shots. You are independ- 
ent of the available light, you can still take action photo- 
graphs with no extra trouble, and above all you have a safe 
and foolproof technique which is specially suited to colour. 
You can control the light in any way you like, and can 
always reproduce a given set-up reasonably easily. 

Flash bulbs are nowadays almost invariably synchronized 
with the camera shutter for action shots at instantaneous 
speeds. Synchronization depends on accurately timing the 
flash with the moment when the shutter is fully open. As 
flash bulbs take a certain time (firing delay) to reach their 
maximum brightness, you have to allow for this in syn- 
chronization. The firing delay depends on the type of flash; 
and bulbs fall into four main groups. 



Types of Bulbs 

Class F bulbs have a very short firing delay, and are only 
usable at the X and F settings of speed-synchronized 
shutters, or with a normally synchronized shutter. The 
colour temperature is generally 3,300° K., and the bulbs are 
thus suitable for use with artificial light type colour film. 

These bulbs are not now generally available. 
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Class M bulbs comprise the main group of all flash bulbs* 
They have a long firing delay, and can be used for open 
flash shots, or with the X setting of speed-synchronized 
shutters at 1/30 second. With the M setting of speed-syn- 
chronized shutters, these bulbs can be used at any shutter 
speed. The colour temperature is 3,800-4,000° K. 

Class S bulbs are characterized by a high light output. 
They can only be used for open flash shots or with speed- 
synchronized shutters at 1/30 second on the M setting. They 
are the only bulbs which can be fired from the mains. The 
colour temperature is usually 3,800° K. 

Focal Plane bulbs are the only bulbs suitable for use at 
fast speeds (1/20-1/1,000 second) with focal plane shutters; 
the light remains reasonably constant while the shutter runs 
down. The colour temperature is 3,800-4,000° K. 

Clear and Tinted Flash 

Clear flash bulbs mostly have a colour temperature of 
3,800° K. Certain makers of reversal colour film produce an 
emulsion specially balanced for the light emitted by clear 
flash bulbs (Type F film). Artificial light reversal film can 
also be used with the appropriate light balancing filter. 

Tinted flash bulbs are available for use with daylight 
colour film without the need for a filter. They are blue and 
have a colour temperature of 6,000° K. 

The advantage of tinted flash bulbs is that you can com- 
bine them with daylight. 

Flash Data 

The intensity of the light emitted by all flash bulbs is 
expressed in lumen-seconds. The output of the clear bulbs 
ranges from 5,000 to 95,000 lumen-seconds. 

Flash characteristics are often plotted as time and light 
curves providing comparison of the different flash bulbs. 
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Flash curves. The curve of the light intensity plotted against the time 
(in milliseconds) from ignition shows the most important data of a flash 
bulb. The position of the peak indicates the firing delay (peak delay), 
while the area underneath the curve represents the total light output 
for each bulb. 

The horizontal axis gives the flash duration in milli- 
seconds, while the vertical axis indicates the flash intensity. 

In practice the half-peak duration is more important. This is 
the time during which the flash is above half its peak bright- 
ness — it is the period when the flash produces most of its light. 

Such a curve also indicates the firing delay, which may be 
measured to the half-peak or the full peak. A class M bulb 
gives its maximum intensity from 15 to 25 milliseconds after 
firing, whereas a large class S bulb reaches its intensity from 
25 to 35 milliseconds after firing. 

At slow shutter speeds of about 1/10 second you use all 
the light of any bulb, for the maximum overall burning time 
is 80 milliseconds, or about 1/12 second. 



Wiring up Flash Bulbs 

Allowing for a safety margin, 3 volts are required to fire 
one or more flash bulbs. Each bulb consumes 0.4 amperes, 
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and to provide for losses in long leads and switch contacts, a 
current of 2 to 4 amperes per bulb is desirable. 

Large class S bulbs can be connected to the mains, but 
must not in that case be wired through the internal flash 
contacts in the camera shutter. There is a considerable risk 
of damage to the contacts owing to sparking when the 
circuit closes. For mains-fired flash shots use the open flash 
method of releasing the flash. In other words, mount the 
camera on a tripod, set the shutter to J second, release it 
with the left hand, then as soon as you hear the shutter open 
fire the flash through an independent switch operated by the 
right hand. 

The majority of flash guns for synchronization with the 
camera shutter contain two or three pocket flashlamp cells 
connected in series. 



Multiple flash circuit. A number of outlets for two-pin sockets S are 
connected to the flash bulbs F, and joined in parallel to the multiple 
connectors C. Four cells B connected in pairs In series and parallel yield 
a firing voltage of 3 volts. The bulbs are fired by closing the switch Sw 
which may alternatively be wired to the synchronizing contact of the 
shutter. 
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Combined battery and junction box. A multiple junction box for set-ups 
requiring large number of bulbs contains up to six outlet sockets, while 
the batteries are connected to the shaded terminals inside the box. The 
current supply may be a 6-9 volt heavy duty battery, or a 6 volt accu- 
mulator. 



As each cell of a dry battery yields a pressure of 1.5 volts, 
a three-cell battery case will yield 4.5 volts. With such cells 
the voltage of 4.5 is sufficient to fire one or at the most two 
flash bulbs at once. But the current produced by these cells 
is limited to 2 amperes, and if you want to fire more than 
two bulbs at a time, you must add more cells. 

This is done by taking four cells, wiring the pairs separ- 
ately in series (i.e. placing them end to end, as in any battery 
case) then wiring the pairs together in parallel by connecting 
the like terminals of each pair (positive to positive and nega- 
tive to negative). This doubles the current and the resulting 
4 amperes will be enough to fire three bulbs with a comfort- 
able margin of safety. 

Bulbs can also be wired up to 6 or 9 volt high-capacity 
batteries. If you are handy with tools you can easily con- 
struct a combined battery and junction box, fitted with 
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sockets for connecting four or more bulbs. Up to twenty 
bulbs can be fired by using a motor-car accumulator, if its 
bulk is no obstacle. 



Capacitor Firing 

Most modern flash guns use a battery-capacitor circuit. 
There the current is stored in an electrical capacitor. On dis- 
charge, the capacitor provides a strong surge for a fraction 
of a second only, which is, however, adequate to fire a 
number of flash bulbs simultaneously. The capacitor is 
normally charged by a 22.5 to 30 volt battery, which can be 
of the low amperage compact type normally used for hear- 
ing aids. 

The advantage of this system is that the firing current is 
constant throughout the life of the battery. Even when it is 
nearly exhausted, it will still fire the flash reliably, though it 
may take longer to charge the capacitor. Also, as only just 
enough current is used to fire the bulb, one battery lasts a 
long time. 

Electronic Flash 

Electronic flash is an instantaneous discharge through a 
gas-filled tube. The power is supplied by a battery or accum- 
ulator or the mains, and stepped up to a suitable high volt- 
age to charge a power capacitor. On discharging, the gas 
inside the tube lights up in an extremely brief and brilliant 
flash. 

Modern electronic flash units, the tube of which is usually 
filled with xenon gas, yield practically white light which is 
very suitable for colour photographs on daylight type film. 
Sometimes no filter is needed, but certain tubes emit rather 
too much blue radiation and this has to be corrected by the 
use of a compensating filter (see p. 37). 
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Positioning the Light 

The larger electronic flash units have a small pilot lamp 
mounted near the flash tube to give some idea of the effect of 
different lamp positions and set-ups. 

In the absence of a pilot lamp use a pocket flash light or a 
Photoflood to find the best position for the main light. 

If you are working in a studio and your equipment con- 
sists of a battery of electronic tubes of different power, 
carefully study the effect given first by the principal light, 
next by the fill-in and lastly by the back lighting. 

Examination of your test exposures should also show the 
reflecting power of the studio walls. 

Portable electronic outfits are usually attached to the 



Lighting with flash. A single flash gun mounted on the camera is handi- 
est, but yields flat lighting and heavy shadows just behind the subject 
(top left). Holding the flash gun (connected by a long lead) just above and 
to one side of the camera produces better modelling (top right). For soft 
overall lighting point the flash at the ceiling or light wall so that only 
reflected light reaches the subject. This is bounce flash (bottom left). 
With additional flash bulbs on extension leads complete studio set-ups 
are possible (bottom right). 
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camera itself with the tube mounted slightly above the lens. 
The tube thus discharges almost directly in front of the sub- 
ject. This lighting is perfectly acceptable for informal candid 
portraits in colour. 



Calculation of Flash Exposures 

As exposure meters cannot be used to measure the light of 
a flash bulb or electronic flash tube, you have to use expo- 
sure tables, or the system of guide numbers or flash 
factors. 

Guide numbers are the product of the appropriate com- 
bination of lens aperture and flash-to-subject distance for a 
given bulb and film. This is possible because on the one 
hand the amount of light reaching an object from any con- 
centrated light source varies as the square of the distance of 
the source; while on the other hand the amount of light 
admitted by the lens aperture also varies as the square of the 
/-number. So if you double the distance from the light to the 
subject, you have to halve the/-number. 

You obtain the aperture required by dividing the guide 
number by the flash-to-subject distance. Conversely, if you 
want to use a fixed aperture, you obtain the required flash-to- 
subject distance by dividing the guide number by the 
aperture. 

Flash bulbs vary in size and the amount of light they give, 
so that each size of bulb has its own guide numbers. If all 
the light from the bulb is used for the exposure^-that is, 
open flash— the guide numbers will be different from those 
if only part of the light is used. This arises if you use a fast 
speed so that the shutter is open for only a part of the time 
the bulb is alight. Except for the PF 24/97 and PF 45/97 
bulbs, which are long burning and intended for focal plane 
shutters, you can reckon to use all the light from the bulb 
up to 1/60 second. 
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GUIDE NUMBERS FOR BLUE FLASH BULBS 



Class 


Bulb 


Guide Number for Films of 






BSl 21° 
ASA 10 


23° 
16 


24° 
20 


25° 
25 


26° 
32 


28° 
50 


31° 
100 


M 


Philips PF 1/97 1 
G.E.C, Mazda 1 35 

OsramXM IBS J 


45 


50 


60 


68 


88 


120 


M 


Philips PF 5/97 \ ^ 
Sylvania 25B / ™ 


50 


56 


65 


70 


90 


125 


M 


G.E. No. 1 IB \ r, 
Sylvania 40B J D0 


70 


80 


90 


100 


125 


180 


M 


Philips PF 60/97 \ An 
Sylvania 2B / w 


98 


no 


125 


135 


175 


240 


S 


Philips PF 100/97") 
G.E. No. 50B \- 95 
Sylvania 3B J 


120 


135 


150 


170 


210 


360 


FP 


Philips PF 24/97 25 


31 


35 


40 


45 


50 


78 


FP 


Philips PF 45/97 31 


39 


44 


50 


55 


70 


100 



The guide number also depends on the speed of the film; 
each bulb has a different guide number for each film speed. 

The guide numbers given apply to open flash shots or 
synchronized flash up to 1/60 second. 

For example, you may be using a single PF 60/97 (blue) 
flash bulb to take a head and shoulders portrait on film 
rated at 23° BSl. The suggested guide number to calculate 
your exposure is 98. 

Placing the flash gun at 7 feet from the subject, you divide 
the guide number by the distance in feet. The resulting 
figure 98 ■*■ 7 == 14 is the /-number you require. 

If the gun were placed at 12 feet, the lens aperture re- 
quired would be 98 -*■ 12 » /8.2 (/8 is nearest). 
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Using guide numbers. To find the 
correct aperture divide the flash 
distance into the guide number. 
In this case with a guide number of 
20 and the subject 6 feet from the 
flash, the aperture would be 20/6 
= 3.3 (f3.5 on the camera will do). 
Remember to use the correct 
type of bulb for the film (i.e. a 
blue bulb for daylight type film) 
or a suitable correction filter. 




For the open flash method set the shutter to B or T and 
open it. Fire the flash and close the shutter. This is only 
practicable in a dimly-lit or completely unlit room; if there 
is sufficient extraneous light to affect the film while the 
shutter is open, you get a double image. 

At shutter speeds faster than 1/60 second, i.e. 1/125, 
1/250 etc., you have to modify the guide numbers, as only a 
part of the flash is used. 

At the slower instantaneous shutter speeds, the full power 
of the flash is used with any type of bulb, as can be seen from 
the time and light curves (p. 98). 



Guide Numbers in Practice 

The guide numbers themselves are only a guide and not a 
hard-and-fast rule. You should really make your own tests 
and then settle on the figures that give you the best results. 
Only alter them if you change your flash reflector. 

Remember also that guide numbers indicate the relation- 
ship between lens aperture and flash-to-subject distance, 
not camera-to-subject. This is most important when flash is 
used away from the camera. 

The guide numbers quoted are applicable to rooms of 
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average size with light-toned walls which serve to reflect a 
good part of the light. 

In large rooms open up the lens diaphragm half a stop. In 
very dark rooms, open up one whole stop. 



Using More Than One Bulb 

When using several bulbs don't add up the guide numbers, 
as that would lead to gross under-exposure. A moment's 
thought will show that each time the light is doubted, the lens 
aperture is closed by one, not two, stops. If the lens aperture 
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Guide numbers for several bulbs. 
With more than one bulb the 
guide number has to be adjusted 
accordingly. If both bulbs are the 
same distance from the subject 
(bottom) use 1.4 times the guide 
number required for a single 
bulb (top). 
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is to be stopped down two whole stops, four times the 
amount of light would be required. 

As an example, the suggested guide number for the 
PF 5/97 flash bulb with 21° BSI film and a shutter speed 
of 1/60 sec. is 40. With the flash 6 feet from the subject, 
this gives an aperture of /7. If two bulbs are used at the 
same distance from the subject the correct lens aperture is 
/10. If the guide number were doubled, the/-number would 
be doubled also, and the resulting stop is much too small. 

When several flash bulbs are used together as a single 
light source, the basic guide numbers for a single bulb may 
be multiplied by 1.4 for two bulbs, 1.75 for three bulbs and 
2 for four bulbs. For instance, the guide number for one 
PF 60/97 bulb with 25° BSI film and 1/60 sec. is 125; with 
two bulbs it becomes about 175, with three bulbs 210, and 
for four bulbs 250. 

Guide Numbers for Electronic Flash 

Guide numbers are equally useful for determining expos- 
ures with electronic flash. The output of such a flash is 
expressed in joules. 

Unfortunately exaggerated claims of performance have 
deprived guide numbers of all value for comparative pur- 
poses. The guide numbers quoted below as a basis for 
experiment are therefore much lower than those usually 
given. 

ELECTRONIC FLASH GUIDE NUMBERS 



Power of 








Guide Number for Films of 




Flash 


BSI 


21° 


23° 


24° 


25° 26° 


28° 


31° 


(Joules) 


ASA 


10 


16 


20 


25 32 


50 


100 


100 




15-18 


19-22 21-24 24-28 28-32 


35-40 


48-56 


200 




21-24 


27-30 


30-33 


35_40 40-45 


50-60 


70-80 


400-500 




30-33 


37-40 


40-43 


45-52 50-55 


60-70 


90-100 


800-1000 




45-48 


56-60 


62-67 70-80 80-90 


100-115 


140-160 
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When an electronic flash tube is placed more than 10 feet 
from the subject, the aperture is of course still determined 
by the guide number, but it is advisable to open up the lens 
more than the calculations indicate. For example, with 400 
joules at 10 feet from the subject, the guide number is 
theoretically f£ =/3. You should in fact open the lens dia- 
phragm to about/23. 



Half-Stops 

When calculating the lens aperture by guide numbers, the 
figure obtained seldom corresponds exactly to the usual 
markings engraved on the lens mount. * 

In view of the small exposure latitude of colour films it is 
very useful to know what the equivalent aperture is when the 
diaphragm setting ring is set exactly half-way between 
markings. 

To find this, multiply the nearest lower /-number by 1.2. 

So the half-stop between /5.6 and/8 is 5.6 x L2 =/6.7. 

Work out the/ values of your own half-stops. Mark them 
off on a slip of paper and stick it to the lens mount of each 
of your lenses. 

HALF-STOPS 

Marked Stop f 2 2.8 4 5.6 8 II 16 

Half stop f 2.4 3.4 4.8 6.7 9.6 13.2 



Reflectors 

Bowl type reflectors for flash bulbs and electronic flash 
tubes must be so shaped that the luminous flux emitted by 
the lamp covers the same area as that embraced by a 
standard camera lens. Avoid reflectors which concentrate 
the light in too small an area, as the outer parts of the subject 
field will then be under-exposed. 
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Flash with Daylight 

Blue flash bulbs and electronic flash can supplement weak 
daylight outdoors or indoors. A fast shutter speed may be 
required to stop movement, and with flash bulbs this means 
that only part of the flash is used. 

This is of course only practical with a speed-synchronized 
shutter, and also means that you have to use lower guide 
numbers. They do not have to be as low as when you use 
flash by itself at fast shutter speeds, as the daylight makes up 
for some of the light lost. The duration of electronic flash is 



Using electronic flash. Electronic 
flash tubes can be combined with 
sunlight for shots on daylight type 
colour film. The sun may be the 
main light (top) with the flash as a 
fill-in, or the flash may be the 
main illumination with the sun 
used for back lighting. 

Electronic flash can also be 
combined with blue flash bulbs 
for exposures on daylight type 
colour film (bottom). 
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so brief that no reduction Is necessary; but precise syn- 
chronization is essential. 

The table below applies to exteriors in weak daylight, and 
to indoor exposures in small rooms with light-coloured 
walls, when daylight Is present. When working in dark sur- 
roundings, or in large dark rooms, increase the recom- 
mended lens apertures by one-half to one whole stop. 

If you find it hard to memorize the guide numbers, you 
can write them on a piece of card and stick the card on to 
the camera body. 

When flash is used in daylight, the original tone values of 
the scene may be distorted. The flash is concentrated on the 
principal foreground subject; the background will register 
lighter or darker according to the strength of the general 
lighting. 



DAYLIGHT FLASH 



Bulb 


Guide 
number 


Subject-lamp 
distance in feet 


Approximate 
aperture 


Philips ?? 60/97 ^ 
Sylvania 2B (blue) J 


33-40 
I at 1/60 or 
! I/I 25 second 


10 
8 

6 
5 
3 




f5.6 
fll 


Philips PF 100/97 * 
G.E. No. SOB 
Sylvania 3B (blue) 


40-48 
at f/30 or 
1/60 second 


13 
!0 
8 
6 
5 
3 




f3.5 
f*S 
fS.6 
fS.6-f8 

fa -fii 

fll -fl6 


200 Joule 
electronic tube 


21-24 


6 
5 
3 




f3.S 
f4JS 
f8 



This table applies to 21° BSI daylight type colour film. First work out 
the aperture for the brighter parts of the subject required for daylight 
at the appropriate shutter speed, and then piace the flash at the corres- 
ponding distance. 
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Candid Shots 

This daylight flash technique is widely used in candid and 
action photography, especially by press camera men. It 
makes you largely independent of the available light which 
may vary from shot to shot, while the subject is sometimes 
in sunlight and sometimes in shadow. 

For maximum simplicity and instant readiness to shoot, 
the flash gun is best mounted permanently on the camera, 
either fitted in the shoe or attached with a bracket. 

Standardize your shutter speed and apertures; for in- 
stance, stick to either 1/60 second at/8 or 1/125 second at 
/5.6, and adjust only the flash distance as required. 

With ordinary synchronized cameras (i.e. without speed- 
synchronization for fast shutter speeds) stick to 1/25 
or 1/30 second throughout 

Candid photography is a method of picture taking on its 
own. Its aim is to capture the living subject, composition 
and arrangement are usually of secondary importance. It is 
the ideal way with a miniature camera, as there you have a 
much larger load of exposures. 

The main point is to got sharp images; here the small 
aperture helps by providing adequate depth of field. All the 
same, set your lens as exactly as possible to the flash dis- 
tance you are going to use, and then approach the subject or 
go away from it so as to keep at that distance. 

At close range a small flash bulb (e.g. PF 1/97 or the 
No. IB) is ideal. Above all when using flash with daylight 
for candid photography you don't have to worry about the 
lighting at all. The flash takes care of that, and ensures that 
your shots are reasonably correctly exposed all the time. 

Having the gun mounted on the camera will not give 
particularly artistic or exciting lighting effects, but that is 
rarely required with candid shots anyway and you always 
have sufficient light to cover the subject and its immediate 
surroundings. 
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Flash for portraits. One or two 
blue flash bulbs can supplement 
daylight for portraiture on day- 
light type colour film. Arrange the 
daylight to come from one side 
using the flash as fiJI-in light for 
the shadows. 



Portraits 

The flash can equally well supplement daylight for por- 
traits and child shots, both outdoors and indoors. 

There the daylight can take the role of the main lighting, 
coming from one side, while the flash supplies the fill-in 
light for the shadows. 

There is of course no need to make the portraits formal; 
for that more comprehensive artificial light arrangements 
are more suitable (p. 125). Flash is however ideal for in- 
formal snapshots. 



Sunlight and Filter Effects 

The flash as the main light source can yield sunlight effects 
on dull days. In this case the flash gun is best used off the 
camera, preferably well to one side of the subject. Keep the 
light fairly high if you want to imitate midday or early 
afternoon sunshine, while a fairly low flash will simulate low 
evening sun. For the latter purpose it is often better to use 
clear flash bulbs with daylight film, thus approaching the 
colour quality of the evening sun. 

The flash can, under certain circumstances, also replace a 
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filter to darken the sky. With colour film we obviously can- 
not use the customary yellow or green correction filters to 
darken the blue sky, and a polarizing filter for the purpose 
(p. 69) is not always available. To darken the sky therefore 
you simply under-expose the scene, but use the flash to give 
the subject correct exposure. This method is eminently suit- 
able for portraits. Calculate the flash exposure by its normal 
(indoor) guide number, but adjust the distance in such a way 
as to be able to use a small enough aperture to under-expose 
everything behind the head. The latter then looks as if norm- 
ally lit by the sun, while the originally bright blue sky takes 
on a considerably deeper tone. 

Generally an aperture two stops smaller than would be 
required for the daylight scene is best. For example if your 
normal meter reading suggests 1/30 at/5.6, stop down the 
lens to/11 and find the flash distance from the guide num- 
ber. If this is say 66, the distance will be 66 -r- 11 = 6 feet. 



Darkening the sky. For dark sky tones in outdoor shots, determine the 
exposure for the outdoor scene by itself, stop down the lens by two 
stops, and illuminate the subject by a blue flash bulb. Choose the 
distance according to the guide number of the bulb by itself. 
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Other Outdoor Subjects 

Close-ups and nature subjects, as well as various inani- 
mate objects almost invariably need supplementary lighting, 
since the available sunlight is rarely in the right position or 
direction. The flash then generally supplies the main illumin- 
ation and also contrasts of light and shade to otherwise 
comparatively flat views. 

At close range do not keep the flash gun on the camera, 
since the area covered by the reflector may not be the same 
as that covered by the lens. This is analogous to the paral- 
lax of a camera viewfinder; make sure therefore that the 
flash covers the subject by directing it separately. Moreover, 
the flash distance with very close subjects would also be 
much too near if mounted on the camera, resulting in 
appreciable over-exposure. The separate flash (provided the 
cable to the camera flash socket is long enough) can be 
moved around and directed at will. 

With several flashes (at least two fired from each side of 
the camera) you can also provide comparatively shadowless 
illumination. This increases the available light on a more or 
less dull day to a level where it is adequate for an exposure 
on colour film, but it does not materially change its diffused 
character. 

Multiple flash, especially with an electronic unit, is also 
useful for illuminating large areas to supplement the day- 
light indoors or out The technique consists of making a 
time exposure with a camera mounted on a tripod, and 
firing a succession of flashes from various points to illumin- 
ate the subject evenly. 

Synchro-Sunlight 

An extension of this method is to use the flash to lighten 
up shadows in brilliantly sunlit scenes, especially when 
shooting against the light 
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With flash bulbs at a shutter speed of 1/30 second and lens 
aperture between /5.6 and/8 the distances from the subject 
at which the bulb softens the darkest shadows are: 

SYNCHRO-SUNLIGHT FLASH DISTANCES 



Bulb 


Distance 
with Reflector 


Distance 
without Reflector 


Philips PF 1/97 1 
Philips PF 5/97 
Sylvania 25B 
G.E No. IB 
OsramXM IBS 

Philips PF 60/97 1 
Sylvania 2B J 


* 5-6 feet 
8-10 feet 


3 feet 
5 feet 



With electronic flash at a shutter speed of 1/125 second 
and a lens aperture f5.6 and/8 a 100 joule flash should be 



Synchro-sunlight. When using flash to light up the shadows of against- 
the-sun shots, do not have the flash too near to the subject. Otherwise 
the sunlight effect will be lost (top) giving an unnatural result as well as 
producing double shadows. 




115 



fired at 3-5 feet from the subject, a 200 joule flash at about 
6 feet. If a sheet of tracing paper is held over the flash, these 
distances can be reduced. 

This technique is specially useful for portrait heads where 
the sun already supplies the halo outline, but the face is 
much too dark to record in its correct colour values. 
Obviously a key-tone method of exposure meter readings 
would hopelessly over-expose the background, and com- 
pletely burn out and destroy the effect of the halo. It is for 
that reason that the key illumination is the flash bulb. 

Even with side lighting, the need for fill-in flash still exists. 
For instance children playing at the seaside are usually so 
absorbed in their sand castles, that you can rarely get them 
to lift their heads sufficiently to catch the light. In any case 
distracting them from their play would often ruin the 
picture. 

There a flash bulb placed low and shining upwards will 
relieve the shadow areas. Similarly the flash will prevent 
ugly shadows thrown by the direct sunlight from becoming 
too heavy. 

The most important point about this method is not to 
overdo the flash. The sun is already a directional light 
source, and with the flash as a second directional light, the 
effect of double shadows can become quite disturbing. The 
bulb is only intended to supplement, and not to dominate, 
the sunlight. 

Ideally the use of the flash should not be obvious in the 
picture. The only exception is when you want to under- 
expose the background in order to darken the sky and so 
create a dramatic effect (p. 113). 

Synchro-sunlight technique is thus a little more tricky 
than combining flash with diffused daylight. The latter is 
virtually non directional, and you can create your effect with 
the bulb. With sunlight you have got to take the effect as it 
is and improve on it. 
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ARTIFICIAL LIGHT 




The most important difference between a given arti- 
ficial light source and daylight is that the former is constant 
whereas the latter is variable. 

With even a modest artificial lighting outfit it is always 
possible to repeat a photographic set-up which has given 
good results previously. Thus artificial light is safe light. 

The matter becomes more complicated when you want to 
cover different types of subjects under a variety of working 
conditions, such as are met with by professional photo- 
graphers. Thus there are about ten different types of light 
sources which just cannot all be used together, and, among 
flash lamps, a variety of bulbs of different colour and power, 
as well as electronic units. 

Let us then briefly survey the types of lamps available for 
colour photography. 



Studio Spot Lamps 

These are high-efficiency incandescent lamps with a 
colour temperature of 3,200° K. Some types are internally 
silvered up to 1,000 watts and thus need no rear reflector. 
The spot-light type bulbs are usually somewhat overrun 
(i.e. burn at a higher temperature than a normal light bulb)* 
As a result the average life is only about 100 hours. 
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They are always used in spotlights fitted either with a 
plano-convex lens or a Fresnel lens giving a concentrated 
beam of light and sharply-defined shadows. The shadows 
are generally less severe with the Fresnel lens. 



Studio flood Lamps 

They are similar to the spot lamps and also have a colour 
temperature of 3,200° K. This type of lamp is sold under 
various names. 

The bulb is round and often frosted; it thus gives an 
excellent diffused light. They are used in reflectors or 
banks of reflectors as a main or secondary light source. 
These lamps are also slightly overrun and have an average 
life of 50-100 hours. 



PboUfloods 

These lamps are the most popular artificial light source 
for the amateur photographer. 

They are considerably overrun and therefore combine 
high light output with low consumption. They can thus be 
used on normal domestic lighting circuits, and are available 
in ratings of 275 and 500 watts with a colour temperature of 
3,400° K. The only drawback is the very short life of about 
two hours for the 275 watt bulb and six hours for the 
500 watt bulb. 

The latest development is a blue-tinted bulb for use with 
daylight colour emulsions; this has a colour temperature of 
around 6,000° K. 



Reflector-type Photofhods 

Some recent Photoflood type lamps have the neck and 
lower half of the bulb silvered internally. The silvering acts 
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Artificial light sources. Light 
sources for colour photography 
differ in their spectral balance. 
Taking daylight as consisting of 
equal proportions of blue B, 
green G, and red R, the spectral 
distribution of other sources can 
be shown in terms of greater or 
smaller proportions of the three 
main wave bands. 

Thus electronic flash (top) has 
an approximately similar colour 
quality to daylight. Blue flash 
bulbs, blue tinted Photofloods, 
and similar daylight type bulbs 
have much the same spectral 
distribution. 

Most incandescent famps show 
a predominance of red over blue 
as compared with daylight (centre). 
The degree to which red pre- 
dominates depends upon the type 
of lamp, thus ordinary household 
lamps contain very much more 
red than blue, while Photofloods 
contain only a little more red than 
blue. 

Certain special light sources 
such as mercury vapour lamps 
(bottom) have a light emission 
virtually confined to one wave 
band, in this case blue. Such lamps 
are used for specialized scientific 
colour photography. 
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as a built-in reflector, and the lamp requires no separate 
reflector. It can therefore be secured in a lightweight mount 
and easily fixed to the back of a chair or door frame. 

The silvered bulb also eliminates the variation of light 
intensity arising from differences in reflectors and different 
positioning of the bulb inside the fitting. 

The two-hour Photoflood rapidly loses its efficiency in use. 
As it deteriorates the glass becomes blackened, and the 
colour temperature drops to about 3,200° K. 



Domestic Light Bulbs 

The domestic light bulb has a part to play in colour 
photography, however absurd this may seem to the photo- 
grapher equipped with dozens of kilowatts of special lamps. 

You can use the domestic light bulb for excellent interior 
shots, provided you give sufficient exposure to allow for the 
weakness of the light. The colour temperature of these lamps 
is approximately 2,900° K. resulting in an overall yellow 
hue, which can be reduced by using a pale blue filter. 

Ordinary light bulbs also have their uses when photo- 
graphing natural lighting on daylight type films. One such 
bulb in a shaded ornamental bowl or on a wall-bracket can 
be left burning in one of the darker corners of the room. The 
colour effect and the natural atmosphere resulting from such 
an arrangement are well worth having. 

Voltage and Colour Temperature 

The colour temperature of a filament lamp depends on the 
voltage going through it. For that reason always use lamps 
rated for the voltage of your mains supply. Even then vari- 
ous factors may affect the colour temperature. For instance, 
the mains voltage may fluctuate during the exposure. Also, 
as a lamp ages, its colour temperature drops in proportion. 
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Light balancing filters. These 
correct an artificial light source of 
slightly higher or slightly lower 
colour temperature than that for 
which the fiim is balanced. Thus 
with a 3,200° K. film a light source 
of 3,300° K. will give a slight bluish 
cast and need a slightly yellowish 
light balancing filter to correct it. 
Similarly a 3,100° K. film produces 
a yellow cast and needs a bluish 
filter. 
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A variation of ± 100° K. does not very much affect trie 
colour rendering of a subject. 

Any variation exceeding 100° K. upsets the colour bal- 
ance. A light balancing filter is then needed to bring the 
temperature back to 3,200° K. (p. 37). 



Mixing Incandescent Light Sources 

As a general rule, never mix light sources of different 
colour temperature. But when the main lighting consists of 
3,200° K. spots, there is no objection to the use of a 3,400° K. 
Photoflood lamp as fill-in. 

The higher proportion of blue rays emitted by these lamps 
also provides a means of offsetting any voltage drop, or 
reduction of colour temperature from aged spotlamp bulbs. 

Some artificial light films are balanced for Photoflood 
lamps (at 3,400° K.). No filter is therefore required. 

But if certain other artificial light emulsions are used with 
a group of Photofloods a pale yellow filter is needed to cut 
out the excess of blue rays and so avoid a blue cast. 

Alternatively if flash type film is used (balanced for 
3,800° K.) a bluish filter is required to compensate for 
Photoflood light. 
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Mixing incandescent light sources. 
Never mix light sources of 
appreciably different colour temp- 
erature. Thus a blue flash bulb 
(top) used with a studio spot lamp 
will produce uneven colour 
rendering on the subject. 

Where the main lighting con- 
sists of spot lamps of 3,200° K. 
(centre) a Photoflood lamp of 
3,400° K. can still be used as fHi-in 
lighting. 

If the main lighting is 3,400° K. 
and the film is balanced for 3,200° 
K., a pale yellow light balancing 
filter should be used (bottom). 
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Good quality spotlight lenses do not appreciably alter the 
spectral composition of light passing through them; the 
colour rendering of the subject is therefore unaffected. 

No exposure table can deal adequately with the wide 
range of illumination provided by spots and floodlights. 
Unless therefore your studio is equipped with fixed lamps 
which are adjusted once and for all, an exposure meter is 
quite indispensable for colour work. 



Discharge Lamps 

Discharge lamps, in particular fluorescent tubes, are 
widely used on industrial premises. No type of fluorescent 
tube has however yet been specifically designed for photo- 
graphy. Consequently few photographers use portable 
fluorescent lighting. 

If you want to experiment along these lines, stick to day- 
light fluorescent lamps. On the other hand, you can take 
pictures by existing fluorescent lighting at fairs and exhibi- 
tions and the like, using spotlights or flash equipment in 
addition. 

Last, but not least, the neon lights in city streets at night 
are themselves an interesting subject for colour film. 



Filters for Artificial Light 

When the colour temperature of your light is not the same 
as that for which the film is balanced (e.g. when using 
type F colour film— designed for 3,800° K. flash bulbs— 
with 3,200° K. studio lamps) you can adjust the colour 
rendering with the help of filters. 

Generally such correction is required only with reversal 
films. Negative films balanced for artificial light can be used 
with any of the lamp types without a filter. A conversion 
filter is, however, desirable when exposing artificial light 
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negative film in daylight. These are marketed by the larger 
manufacturers as light-balancing or photometric filters. 

There are two series of correction or light-balancing 
filters: bluish and yellowish. The blue ones increase 'the 
colour temperature of the light source by making it bluer, 
the yellow one decreases the colour temperature by remov- 
ing blue. The filters in each series differ in their density and 
thus in the range over which they can balance the light. 
Naturally, you have to measure the colour temperature of 
the light first in order to choose the correct colour and 
density of the filter. 

The yellowish light-balancing filters can also be used as 
haze-filters with daylight type colour film. 

An extreme kind of light-balancing filter is the set of con- 
version filters for using artificial light type film in daylight, 
and vice versa (p. 66). The use of daylight type film in 
artificial light is not, however, very practical as the results 
are rarely good, and the loss of speed due to the filter is 
considerable. 
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PEOPLE INDOORS 




If you can take pictures of people on black-and-white 
films by artificial light, you should tackle colour portraiture 
successfully too. 

The requirements are two-fold: you have to adapt your 
lamps — which means using the type of lamp for which your 
film is balanced — and you have to learn to think in terms of 
colour instead of in terms of brightness. At the outset your 
results may have little more than documentary value; but 
given the will to learn, they will soon acquire real merit. 



Lamps for Portraiture 

The first point to remember is that light sources of differ- 
ent colour temperature must not be mixed. 

In all portraiture, whatever experiments in lighting you 
may make, the general set-up should conform to one of 
three patterns, according to the result desired. 

For strong contrasts, use a single spotlamp as the main, 
and possibly the only, light. 

For good modelling supplement the main light by a 
secondary lamp to lighten the shadows. 

Soft lighting calls for several diffused lamps placed in 
different positions. The range of possible effects is limited by 
the number of lamps available. 
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One Lamp 

If you only have one light source, take care to avoid too 
harsh lighting. 

Place the subject close to a very light-toned background, 
such as a corner of two white walls, or against a large 
sheet of drawing-paper rolled so as to form a reflector. 

Shine a diffused flood lamp down on the subject from a 
slight angle, positioned somewhat to one side. 

Use a sheet of white card or a sufficiently large mirror, 
held close to the face on the side away from the lamp, as a 
reflector to light up the shadows. 




Portrait lighting. If you are using 
one lamp only avoid harsh lighting 
by placing the subject close to a 
light tone background or against 
a large sheet of paper rolled to 
form a reflector (top). 

If you have a second lamp B this 
can be used as fill-in lighting to the 
main light source A (bottom). 
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Two Lamps 

These can be one spot and one fill-in lamp, or two Photo- 
floods or flash bulbs, or two electronic flash tubes. With 
the spots and Photofloods you need type A (artificial light) 
colour film or flash type film with a suitable filter; with clear 
flash bulbs you need type F (flash light) colour film; with 
the electronic flash or blue flash bulbs use daylight film or 
artificial light film with a suitable filter. 

Place the main light to one side of the camera, directing it 
slightly downwards at the subject. 

The secondary light should be lower down and more over 
to the shadow side to lighten the shadows and act as fill-in 
illumination. 

Place the subject near a light background which will serve 
as reflector like the single-lamp arrangement. 

Three Lamps 

Here you can use two spots and one fill-in lamp, or three 
diffused flood lamps, flash bulbs, or electronic flash tubes. 

The main light and fill-in are positioned as before. 

The third lamp now serves to illuminate the background, 
which was scarcely feasible with only two lamps. 

Four Lamps 

With this number of lamps your equipment is really 
versatile and flexible. 

The main lamp, fill-in and background lighting are again 
the same as before. 

The fourth lamp can now be used as effect light. A spot- 
light is most suitable for the purpose; direct it at the subject 
from behind to make the head stand out against the back- 
ground. You cannot go wrong with this lighting scheme. 

With more than four lamps you can achieve many beauti- 
ful and subtle effects, but four are usually enough. 
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Effect lighting. If a third lamp is 
available C, this can be used to 
light up the background (top). 

With a fourth lamp (bottom) 
even more involved lighting 
effects are possible, since this 
lamp D can be used to illuminate 
the hair or directed at the subject 
from behind to make the head 
stand out against the background. 



After learning to light your subjects by the accepted 
methods described above, you can afford to forget the rules 
and arrange lamps and subject according to your fancy. 



Contre-jour Effects 

Lamps intended for back lighting are placed just as they 
would be for black-and-white shots to make the subject 
stand out against its background—to form a halo on the 
hair, cast a rim of light on a cheek, play on a shoulder, 
etc. But make sure that the light is not too powerful. 
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COLOUR EFFECTS. The tone of background and draperies greatly 
influences the apparent rendering of skin tones by colour contrast 
(page 129).— G. Wells (Ektachrome). 

Special uniform background colours (above and opposite) can be used 
to isolate the subject from any surroundings. — 0. Suero and H. Dittmer 
(Ektachrome). 




Once you enter the realm of trickery, the scope of colour becomes 
almost unlimited. Effects of solarization, tone control etc can be ex- 
tended by deliberate colour manipulation. Our example (p. 132) is a tone 
separation made to look like an impressionist painting.— D. Bnggs 
(Flexichrome and Ektachrome). 



Brightness range. The ratio be- 
tween the light on the lightest 
and the darkest part of a portrait 
on colour film should not exceed 
4:1. Therefore measure the intens- 
ity of the light falling on the 
lightest part of the face, then 
adjust the shadow lighting until 
it is at least one-quarter as bright. 




Bear in mind that the brightness range of the subject must 
not exceed the contrast range of the film, otherwise the 
shadow colours will be false. 

The basic rule to follow is to lighten the shadows in the 
subject until the light falling on them is at least one quarter 
the brightness measured on the brightest part of the face. 
This is because colour film can only record faithfully a 
brightness range of about 30 : 1. 

Where the subject brightnesses are on the average already 
about 8 : 1 (e.g. between lightest face tone and darkest 
clothing) in diffused light, the lighting contrast must not 
therefore exceed 4 : 1 so as to keep within an overall subject 
contrast of 30 : 1. 

Reversal films can accommodate a greater brightness 
range, but have little exposure latitude; colours look wrong 
if the brightness range becomes too much. Negative films 
can also deal with a reasonable range which is, however, 
restricted by what the paper print can reproduce. 

If the shadows receive only one-fifth, one-sixth, or one- 
tenth of the light of the bright area, shadow colours will be 
under-exposed and a false rendering is inevitable. 

An exposure meter is therefore invaluable for measuring 
brightness differences with lamps. 
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Background Colours 

Choosing the right background is one of the most import- 
ant aspects of portrait photography, especially in colour. 

Good backgrounds can be made up from pieces of fabric 
or sheets cut from rolls of wall paper or drawing paper and 
painted with poster colour which is easy to apply. 

Choose the background colour with care, for the quality 
of the portrait will depend on it. Do not use strong colours : 
stick to pastel shades as seen on old walls and buildings. 

Your range of colours need only include those which will 
harmonize with usual flesh tints, which is a "warm" colour. 

For portraits of children the most suitable backgrounds are 
white and pale blue. In the latter case the colour should 
merge into white towards the base. 

For glamour portraits you have a fairly wide choice, from 
black to grey, blue, white, or pale green. 

Black makes the face look pale, while medium grey, 
especially with a slight blue tint renders the face tone more 
brilliant. White also emphasizes the face tone, and so do 
pale blue and pale green. 

For adult portraits you can use black, medium grey with 
slight blue tint, white, blue-green, red-purple, dark orange, 
or red. 

Practice will enable you to judge the correct hue of the 
background colour in relation to the subject's face by direct 
observation or examination on the focusing screen. 



The Background and Subject Lighting 

After arranging the lighting to your taste the next step is 
to check the brightness range between highlights and 
shadows in the subject. 

First measure the light falling on the brightest part of 
the face. 
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Lighting effects. For strong 
dramatic lighting (top) use a con- 
centrated Tight such as a spot- 
lamp. 

For good modelling effects 
(centre) use a main light such as a 
spot lamp at A, and soften the 
shadows by a diffused flood lamp 
at B. 

For soft illumination (6ottom 
right) group a number of diffused 
flood lamps A, B, C, D around 
the subject. 

To make the subject stand out 
against the background (bottom 
left) the latter should either be 4 
times or one-quarter as bright as 
the subject (page 136). 
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Now adjust the light falling on the shadow areas of the 
subject so that these areas receive at least one quarter of 
the light intensity falling on the brightest part. 

Place the coloured background at least 3 feet behind the 
subject so as to prevent it reflecting its colour on to the 
subject Like the shadow areas of the subject, so the intensity 
of background illumination must be closely related to the 
amount of light reflected by the highlights of the main 
subject. According to the effect desired, it should be kept 
within the following limits: 

1. If the background colour is to be reproduced with full 
intensity, light it as brightly as the highlights of the face. The 
colour transparency or colour print will then show the 
background colour identical to the original subject. 

2. If the background colour is to be reproduced lighter, 
direct 2 to 4 times more light on it. With the background lit 
more brightly than the face, it will be over-exposed by 
comparison and will appear desaturated or washed out, as if 
white had been added to it. 

3. If the background colour is to be reproduced darker, 
but in the same hue, keep its brightness down to one-half to 
one-quarter of the subject brightness. 

You can thus vary the colour value of the background in 
either direction; you can lighten it or tone it down at will. 
But remember that the brightness difference between the 
face and background should not exceed 4:1 — the range 
within which reversal colour film gives a true colour render- 
ing—or 6:1 for negative colour film. 

The following is a practical method of judging the differ- 
ent background colour values obtainable within the per- 
missible limits (4 x and J) of brilliance. Cut out three small 
sample pieces of the background material. Hold or fix one 
piece directly in front of the subject's face, and the other 
two at intermediate positions between the subject and the 
background. 
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Positioning the background. To 
judge the colour value of the 
background, position sample 
pieces of the background material 
in front of the subject's face at 
a, and at intermediate positions b 
and c. Then observe the variation 
of colour from the camera 
position. 




Stand near the camera and observe (either directly or on 
the focusing screen) the variations of colour value between 
the sample level with the face, the others behind the subject, 
and the background itself. This method will show the result 
you can expect, and enable you to judge what lighting 
adjustments are necessary. 



Make-Up 

Most of your feminine subjects will insist that they look 
best with their face suitably made up. But persuade them to 
go easy, and especially avoid the more violent tints. The 
pigments used may easily reproduce quite differently on the 
film from what they looked to the eye! Professionals often 
make some tests first to be sure. 

And while we are on the subject, if you take a glamorous 
lady in low-cut evening gown, just check if her shoulders 
and bare arms are the same colour as the made-up face. 



Exposure Readings 

As already mentioned (p. 76) the correct rendering of the 
flesh tints is most important in colour portraiture. This 
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applies equally to artificial light work. In this respect there 
is scarcely any margin of error to play with. Colour likeness 
is much more critical than an acceptable likeness in black- 
and-white. 

When taking portraits in colour, determine the exposure 
for the highlights in the face; this should be the key to 
the brightness of all other parts of the picture. 

Unless your lamps are permanently fixed in position it is 
impossible to estimate exposure correctly without a meter. 
Needless to say, a meter reading should be taken each time 
you adjust your lamps. 

With an optical photometer (p. 53) measurement of the 
brightness range of the subject is rendered easier by its 
narrow acceptance angle (about 2 degrees). Successive read- 
ings can thus easily be taken on the brightest part of the 
face, which gives the correct exposure, and on the darker 
areas, i.e. face shadows, clothing and background, for pur- 
poses of contrast control. 

If you are using a reflected light meter hold it very close to 
the face so as to exclude other areas from its field of view, 
taking care not to cast a shadow on the part of the face that 
is being measured (this is not easy). 

Shield the meter cell from any back lighting. As a pre- 
caution switch off background and effect lights while taking 
the reading. 

Another way of getting the exposure is to measure the 
light reflected by a piece of white card held in front of 
the model's nose and multiply the exposure reading by 5. 
(The flesh tones need five times the exposure that would 
be correct for white card). 

If you are afraid of disturbing your model by holding the 
exposure meter a few inches from his or her face, hold one 
of your hands out in front and take a reading on it. If the 
face seems brighter or darker than your hand, close or open 
the lens diaphragm by about a quarter to half a stop. 
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When using an incident light meter it must be held fairly 
close to the face, with the meter cone pointed towards the 
camera lens. The exposure reading on an incident light 
meter is correct for the majority of portraits, but adjustment 
is needed if the model has a very dark complexion. In this 
event, open up the lens diaphragm by a quarter to half a 
stop. 

Flash in Portraiture 

If you intend to use a flash you have to study the lighting 
effect in advance by using a substitute pilot lamp. This can 
be done by placing a powerful electric torch or Photoflood 
lamp at the spot from which you propose to fire the flash or 
flashes. 

This method is, of course, possible only if you have suffi- 
cient time to plan the portrait and the model is prepared to 
co-operate. If you are in a hurry, you can dispense with 
these preliminaries and mount the flash gun beside the 
camera so that the bulb is slightly above the lens. In colour 
portraiture you can safely use direct frontal lighting; many 
excellent portraits published in reviews and magazines are 
taken this way. 

A second flash in an extension flashholder can be most 
valuable to lift the subject from the background. Aim the 
second flash either at the background or towards the subject 
from behind it. 

The second flash can also be used as a fill-in light to soften 
the shadows. 

When working in a well-lit room with a model who does 
not remain absolutely still (as is the case with children), do 
not use a slower shutter speed than 1/60 second. Should you 
go down to 1/30 or 1/15 second the general room light falling 
on the subject will have sufficient time to register on the 
film before and after the flash made its impact. Then if your 
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model moves, you will get an unsharp image on top of the 
sharp one obtained with the flash. 



Guide Numbers far Portraits 

When working with flash as your only light, select your 
shutter speed and lens diaphragm first, then calculate the 
lamp-to-subject distance for the flash bulb or electronic flash 
tube accordingly. The commonest speed is 1/30 second, 
which can be used with all types of flash bulb. With elec- 
tronic flash and a properly synchronized between-lens 
shutter, high speeds are also possible. 

An average lens aperture will be f5.6 or /8. The figure 
chosen and the guide number of the flash bulb will give the 
correct lamp-to-subject distance. 

SIMPLIFIED EXPOSURE TABLE 

Flash Flash Aperture for Film Speed 

Distance 21° 23° 24° 26° 28° 31° B$I 
(feet) 10 16 20 32 50 100 ASA 



One PFS/97 bulb I * 


f6.3 
f4.5 


f8 
fS.6 


f9 
f6.3 


fll 
f8 


f!4 
flO 


f20 
f!4 


One PF 60/97 bulb j * 


fl2.S 
f9 


fI6 
fll 


fl8 
fl2.5 


f22 
fl6 


f22 


— 


One PF 100/97 bulbj,' 


fl2.5 

r* 


fl6 
fM 


fl8 
fl2.5 


f22 
fl6 


f22 


— 


200-joule Electronic/ 4 
flash \ 3 


fS.6 
ft 


n 
fio 


f8 
fll 


fio 

f!4 


fl2.S 
f!8 


f!8 
f22 


100- joule Electronic 3 
flash 


f4.S 


f5.6 


f6.3 


f8 


fio 


f!4 



These apertures are for flash bulbs in good reflectors, synchronized 
at 1/30 second, or used as open flash. Daylight type film. 
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Special Effects 

For a blue-tinted background you can also utilize the 
higher colour temperature of electronic flash. This is one of 
those occasions where mixing of different light sources 
may serve a special purpose. 

The subject is lit by spots and floods. Load the camera 
with artificial light film. Fire an electronic flash tube placed 
behind the subject and pointed towards a white back- 
ground. A sky-blue background will result, the blue being 
deeper or paler according to the distance from the tube. 



Special effects. To obtain a blue 
tinted background, light the sub- 
ject with spots and floods and the 
background by a blue flash or 
electronic flash tube. Make the 
exposure on artificial light type 
colour fifm (top). 

For an impression of informal 
room lighting fire a cluster of 
flash bulbs at the ceiling so that 
the subject is lit by reflected light 
only (bottom). 
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If the ordinary room lighting seems to provide a ready- 
made portrait surround, you can recapture the informal 
atmosphere by firing a powerful flash bulb, or a cluster of 
bulbs, towards a reflecting surface such as the ceiling or a 
light-coloured wall. 



Fitters 

We have already dealt with filters for artificial light 
(p. 123). Most lamp-film combinations can be covered with 
light-balancing or conversion filters. However, with elec- 
tronic flash it may not be possible to obtain the desired 
colour rendering without prior experiment. 

The following is a simple method of testing the effect with 
reversal film. It may not be scientifically accurate, but it does 
give good results in practice. 

Take a half-length portrait of a young model, with town 
make-up, against a neutral grey or black background. If you 
possess a colour chart get your model to hold it, or place 
some single-coloured objects in the field of view for refer- 
ence purposes. ,, *- , ' 

The test film must be correctly exposed, neither too much 
nor too little. - 1 

Examine the colour transparency obtained in a suitable 
illuminated viewer. Failing a viewer, place the transparency 
in a retouching desk, lighting it indirectly with a sheet of 
white cardboard (or the back of a print), illuminated by a 
60 watt opal bulb held close to it. 

You now require fairly complete sets of yellowish light- 
balancing, and magenta, cyan and yellow colour compensat- 
ing filters. The latter are the type used in colour printing and 
are made by the major manufacturers. 

Now examine the picture by transmitted light. If the 
colours appear too cold, look at the picture through one or 
more of the filters, in combination if necessary, until you 
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are satisfied with the flesh tones and the colour chart render- 
ing, or the reference colours included in the photograph. 

All you now have to do is to use the same filter combination 
on thecamera lens. Another test exposure should then give a 
satisfactory rendering. Do not forget to apply the exposure 
factor recommended by the filter manufacturer. 

With most negative emulsions no filters are required at 
the exposure stage, and colour correction can be obtained 
when making the paper print. 

Children 

Unless you have a very powerful battery of studio lamps, 
you will find that flash bulbs and electronic flash are the best 
light sources for capturing fleeting expressions and stopping 
movement in child portraiture. 

Generally keep the lighting soft and evenly distributed. 
If you are taking a group of children playing and moving 
about mount the flash gun on the camera ; the light will then 
always be frontal and you will have no deep shadows. 

Groups 

Much has been written about the difficulty of arranging 
a group photograph, and many jokes have been made at the 
unfortunate photographer's expense. But it is not at all easy 
to make a group of people look natural, and one can forgive 
the guests for wanting to stand beside their particular 
friends, and the photographer for separating the very tall 
from the very short. 

If you know the people well, it is easier. Here is how you 
can arrange them. 

Use an armchair or fireplace as a focal point round which 
to reconstruct a little scene from everyday life. Hash bulbs 
are recommended owing to their greater power. Hold one 
bulb slightly above the heads of the group to provide the 
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main lighting, and if possible fire a second bulb towards the 
ceiling or a wall so as to soften the shadows. 

For a more professional-looking group you will need a 
battery of flash bulbs. Let us assume that a group of about 
twelve persons is to be shown drinking tea or cocktails in a 
room with light walls. 

Frontal lighting can be provided by three flash bulbs held 
beside the camera at 6 feet from the floor and 8 feet from 
the group. Aim a second group of three bulbs at the ceiling 
at an angle of 45 degrees. Two more bulbs, one at each end 
of the group, are "bounced" off the wall. Place a ninth bulb 




Large groups. An informal group 
such as a crowd of people in a 
drawing room or a cocktail 
party requires careful lighting. 
Here the general front lighting is 
provided by a cluster of three 
flash bulbs A, approximately 6 
feet from the floor, another 
cluster B is directed at the ceiling 
to provide sufficient diffused 
illumination. Single bulbs C and 
F light up the side walls, while D 
is used for back lighting. A further 
flash E throws some light into the 
adjoining room so that the door 
does not appear as a dark hole. 
All bulbs within the field of view 
of the camera (C, D, E, and F) 
must of course be suitably 
screened from the lens by furni- 
ture or by members of the group. 
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behind the group and fire it towards the camera. The tenth 
and last is pointed through the doorway in the background 
towards an adjoining room. 

The main purpose of this lighting set-up is to obtain even 
illumination throughout the room and avoid dark "holes". 
In calculating the exposure, only the bulbs used for frontal 
lighting are counted. 

With 21° BSI daylight type film, the suggested guide 
number with, for example, one PF 60/97 (blue) bulb is 
80. With a lamp-subject distance of 8 feet, the aperture for 
one bulb would be about/1 1, and for the three bulbs actually 
used, approximately fl 6. The walls and ceiling are bright 
enough to reflect plenty of light from the five bulbs which are 
bounced off them, and the aperture chosen will provide 
sufficient depth of field to cover the whole group adequately 
with most cameras. 



Fashion 

Fashion photography is a field largely reserved for pro- 
fessionals, but if you want to try it the work of the best 
fashion photographers in the many illustrated magazines 
should provide both pointers and inspiration. 

Studio work calls for a powerful battery of lamps, while 
with outside assignments flash bulbs are the usual light 
source. 

There are at present two main trends in lighting tech- 
nique. One involves the use of concentrated light. The rays 
are made to fall on the subject in pencils or shafts creating 
patterns of light and shadow and contre-jour effects. 
Diffused light is sometimes added. 

In the second method only diffused light is used to cover 
the whole subject. The resulting soft shadows give the 
photograph the appearance of having been taken by day- 
light with the sun obscured by light cloud. 
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INTERIORS 




Lighting conditions indoors are much more uncertain 
than in the open air. The strength of the light as well as its 
direction may vary a great deal according to the size of the 
windows and the way they are facing. Besides, the room 
itself may be large or small and decorated in light or dark 
tones. 

Exposure tables are almost useless. Only an exposure 
meter is of assistance in these conditions, and it must be 
sensitive to weak light. 

The photographer who would occasionally take a photo- 
graphic record of some place, needs little to remember 
beyond the rules about camera position, focusing and choice 
of lens aperture which apply to all types of photography. 

If your equipment allows, choose a lens of suitable focal 
length for the dimensions of the room. In confined condi- 
tions a wide-angle lens is very useful. If your camera has no 
interchangeable lenses, retire into the farthest corner of the 
room to cover the widest possible view. 

Even when daylight is present, artificial light will almost 
always be required to bridge the contrasts and thus obtain 
a satisfactory colour rendering. The type of illumination 
most suitable for the purpose will depend on the amount of 
daylight entering the room, and on the position of the 
windows relative to the camera. 
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Rooms Lit Mainly by DayUghi 

If the room is fairly strongly lit from outside, daylight 
type colour film is called for. 

First ascertain the lens aperture that will be required to 
give sufficient depth of field over the subject. Next measure 
the light reflected by the most brightly lit area close to the 
window. 

Now take another meter reading on the shadow areas of 
the subject. If these areas reflect one sixth as much light (or 
more) as the highlights, you can set the camera shutter 
according to the reading obtained on the highlights. Then 
expose by daylight alone, as the brightness range of the 
subject lies within the range of the film. 

But it is far more probable that the shadow areas will be 
many times darker than the highlights near the window. 
They can be lightened with blue flash bulbs or electronic 
flash. 



Blue Flash Bulbs 

Assume that the lens aperture required for adequate 
depth of field is/16, and the dark end of the room is 10 feet 
from the camera. With, for instance, a PF 60/97 flash bulb, 



Daylight indoors. Interiors fit 
mainly by daylight from the 
window will still need fill-in light- 
ing to avoid heavily under-exposed 
shadows. This light may be pro- 
vided by blue flash bulbs or 
electronic flash, used in con- 
junction with daylight type colour 
film. 
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the suggested guide number for a single bulb is 80 for film 
rated at 21° BSL This gives an aperture 80/10 = /8. 

An aperture of /16 would require four times as much 
light, i.e. four bulbs. But as the daylight was not included in 
this calculation and the fill-in lighting should be somewhat 
subdued, the number of flash bulbs can be reduced to three. 



Electronic Flash 

The great advantage of electronic flash with static sub- 
jects is that it can be fired a number of times during the 
same exposure, from different positions if desired, and at a 
fraction of the cost of flash bulbs. 

To illustrate its application to interiors, let us assume that 
you wish to make an exposure in a room measuring about 
20 x 12 feet with a single window in one of the end walls, 
and that your lens will cover the scene adequately. Place the 
camera in one corner, at the window end and point it 
diagonally across the room. To supplement the light from 
the window fire successive flashes from various positions 
beside and in front of the camera. But before doing so you 
take a series of light readings with a reflected light meter on 
a white card held up at successive intervals of 3 feet from 
the camera position along the lens axis. 

Typical readings for a film speed of 21° BSI may be £ 
second at/4.5 at 3 feet, and 2 seconds between 9 and 
12 feet. 

At the latter distance the light is one quarter of that 
recorded at 3 feet. This is the limit of permissible con- 
trast for correct colour rendering. 

Between 12 and 18 feet an average exposure reading may 
be 4 seconds at/4.5, which calls for auxiliary lighting. 

Now place the camera in position on a tripod, focus and 
set the aperture to/16. The average exposure for the near 
zone between the camera and 9-12 feet away is 1 second 
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Lighting large interiors. The light 
of the window may cover zone A 
of the room without exceeding 
the permissible contrast range, 
but zone B needs additional light- 
ing. This can be provided by a 
multiple electronic flash, at E, 
fired towards the ceiling, or 
flashes may be fired from the 
positions marked with an arrow 
within the field of view of the 
camera, shielding the flash from 
the camera with the body. In this 
case fewer flashes will be required. 



at/4.5 or about 16 seconds at/16. This needs a correction 
for long exposure times giving 24 seconds at/16. 

As you see, you cannot work this out in your head! 

Now calculate the number of flashes required. With a 
200-joule portable electronic flash outfit, the suggested 
guide number for a film rated at 21° BSI is 21 to 24. The 
flash is to be fired towards the ceiling from behind the 
camera, so as to light the scene indirectly. One flash at an 
average distance of 12 feet gives an aperture of f f = /2; or 
two flashes at/2.8; four at/4; eight at/5.6; sixteen at/8; 
thirty-two at/11; or sixty-four at/16. 

The problem is how to combine the multiple flash with 
the necessary 24 second exposure calculated for the day- 
light. The recharging rate of the flashgun will not permit the 
firing of 64 flashes in 24 seconds. It will therefore be neces- 
sary to give 96 successive exposures of £ second, firing the 
flash gun during 64 of them. Of course the camera must be 
firmly supported throughout the proceedings. 

However crazy the method just described may seem, it has 
given the author successful results on several occasions! 

In the very unusual event of your wishing to use PF 60/97 
flash bulbs (guide number 80 for 21° BSI) you will need at 
least eight of them. 
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Rooms Lit by Artificial Light Only 

For interiors where there Is no daylight involved and no 
persons or moving objects in the field of view, use either 
Photofloods with artificial light type film, or electronic flash 
with daylight film. Both methods call for prolonged expos- 
ure (either continuous or interrupted) as the Photofloods, 
though economical as compared with flash bulbs, are rela- 
tively weak; and the electronic flash tube must be fired a 
number of times. 

Appropriate flash bulbs could be used with a brief time 
or instantaneous exposure, but this is an uneconomic 
method with a static subject. 

Let us start with the Photofloods and artificial light film. 
Place one Photoflood in position to provide the main light- 
ing and use a second one as fill-in. While the camera shutter 
is open move this second Photoflood from side to side and 
up and down, but do not encroach on the field of view. 

As conditions in such cases will vary greatly according to 
the size and decoration of the room, it is impossible to give 
detailed advice on exposure. A white card reading with a 
reflected light meter, or incident light measurement, to be 
taken in either case from the centre of the subject, can pro- 
vide a basis for tests. 

Whether or not the normal room lights should remain 
switched on throughout the exposure will depend on their 
position relative to the camera and their power. Unshaded 
lamps may cause a halo effect and internal reflections in the 
camera lens. The best solution to this problem can only be 
found by experiment. 

If time exposures are called for, remember to apply the 
increase recommended by the manufacturer, and use the 
appropriate filter if required. 

With electronic flash and a daylight type film you can 
proceed on similar lines as when using the flash to supple- 
ment daylight. 
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Assume that a 100-joule electronic flash unit is available. 
With a film rated at 22° BSI the suggested guide number is 
20. If the tube is placed at 10 feet from the principal plane of 
the subject, a single flash would thus call for an aperture of 

A 

According to the aperture dictated by the depth of the 
subject, the number of successive flashes required will then 
be one at/2, two at/2.8, four at/4, eight at/5.6, and so on, 
up to sixty-four at/16. 

Owing to the need to recharge the tube, flashes can only be 
fired at the rate of one every five to ten seconds. Therefore 
if a large number of flashes is required, and there is any 
light coming in from outside or from the normal room 
lights, it is advisable to keep the shutter open for only short 
periods at a time. 



Rooms with Sunlit Scene Outside Window 

In this case expose for the exterior view and fill in the 
detail in the interior by means of blue-tinted flash bulbs. 
You need daylight type emulsion. 

Any attempt to expose for the interior without the use of 



Indoor and outdoor scenes. To 
reduce the excessive brightness 
range of the subject* flash bulbs 
are used to light up the inside wall 
of room. The exposure should be 
based on the view outside the 
window. Obviously daylight film 
must be used. 
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auxiliary lighting would result in the exterior view being 
completely burnt out owing to the excessive contrast. 

First calculate the exposure for the exterior view. Assume 
that it is 1/10 second at/22 and that the interior view is to be 
lit up with PF 60/97 flash bulbs (suggested guide number 
for a single bulb with a film rated at 21° BSI is 80). To 
obtain an eSect of full daylight inside the room, the number 
of synchronized PF 60/97 bulbs required to be fired at 
about 5 feet from the foreground view will be three bulbs at 
/22, or two bulbs at/18, or one bulb at about/13. 

For a darker and possibly more natural rendering of the 
interior in relation to the exterior view seen through the 
window, the number of flash bulbs may be reduced to two 
at/22. 

Room Lighting with Open Fire 

Estimate the exposure for the lamp or fire in the room, 
using an artificial light film. If the shadow areas appear to 
require filling in, fire one or more clear bulbs during the 
exposure. In this case set the aperture according to the flash 
guide number which is about double that for blue bulbs. 

Industrial Photography 

Industrial photography is specialized work and calls for 
extensive equipment, such as cameras for different negative 
sizes and lenses of various focal lengths. 

As working conditions are seldom known in advance it is 
necessary to have both daylight and artificial light emulsions 
ready to hand loaded in cassettes or dark slides, plus a set 
of filters. 

The choice of film is dictated by the nature of the lighting. 
Natural and fluorescent lighting (p. 123) require a daylight 
emulsion and any auxiliary lighting must be balanced 
accordingly, e.g. blue flash bulbs and electronic flash. 

152 



With close shots of machinery (possibly also a man work- 
ing in the foreground) weak general lighting may be left out 
of account. Powerful spots placed close to the subject will 
pick out the real parts of importance. Alternatively, use 
clear flash bulbs with a flash light emulsion. 

Many difficulties stand in the way of successful general 
views in colour. Large workshops have many machines 
which may be in motion. Operatives have to be persuaded to 
keep still. There may be strong lights facing the camera, 
especially in dull weather, when natural lighting bays are 
within the field of view; and there may be a mixture of day- 
light and artificial light. You will often need several flash 
bulbs, the fill-in bulbs being either connected to the gun by 
long leads or fired by photo-electric slave units. 

Give at least double the exposure indicated by an incident 
light meter, as the machines are generally very dark. 

Polarizing filters can be used with advantage for objects 
under glass, and of course for photographing shop window 
displays (p. 160). The filter must however be correctly 
orientated (check on the focusing screen or by visual obser- 
vation). Set up the camera so that the lens axis forms an 
angle of 30 to 40 degrees with the glass surface causing 



Shop windows. An alternative 
method of eliminating reflections 
from shop windows is to hold a 
flash gun right up against the 
glass so that it illuminates only 
the subject behind, but none of 
the area of the glass within the 
field of Yiew of the camera. 
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the unwanted reflection. (At this angle the reflected light 
is polarized to the greatest extent.) The filter means an 
increase of exposure of about 2.5 times or 1J stops. 
Polarizing filters will not suppress reflections from metal. 



Sculpture 

Before taking a picture, examine the subject at leisure 
from different angles. Choose a camera position sufficiently 
far away to obviate distortion, unless of course you are 
after a special effect. 

You cannot do much about the lighting when the subject 
is in a museum. But when sunlight, direct or filtered through 
cloud is available, or with artificial light, a fair measure of 
control is possible. 

Bas-reliefs look best by oblique lighting. A variety of 
effects can be obtained by using a reflector, a flash bulb or 
electronic flash in daylight, or diffused fill-in lamps with 
spotlights. 

With high reliefs and statues diffused artificial light is 
often better than a spotlight. 

Take careful note of the background; it should preferably 
be neutral in colour. If it appears unsuitable, but cannot be 
changed, it is best to leave it blurred by focusing accurately 
on the foreground and using a large aperture. 



Stained Glass 

The difficulty with stained glass is to estimate the 
exact exposure for a true and well-saturated colour 
rendering. 

In the absence of a meter, correct exposure is a matter of 
trial and error. Using the exposure table on p. 48 take the 
subject factor as 1 or even 0. 

An optical photometer presents a distinct advantage over 
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photo-electric cell meters. When the window is high up or 
out of reach it is the only instrument with a sufficiently 
narrow acceptance angle to permit separate readings to be 
taken on different parts of the window without including the 
walls of the building in its field of view. 

If you have a reflected light meter, hold it close to the 
window (or take a reading on a similarly lit window at a 
convenient height). Otherwise a large part of the dark wall 
may be included in the field of view, giving a false exposure 
reading. 

If you are able to get near the window be sure to include 
several colours in the field of view of the meter, and not just 
a blue or red fragment. 



The Window and Foreground 

To make a church window stand out against a very dark 
background (if the church itself is dimly lit) there should be 
no auxiliary lighting. 

Sometimes you may want to include some details of 
architecture or sculpture on the supporting wall so as to 
obtain an impression of architectural unity. 

This calls for a little calculation. Assume that the camera 
is placed at 20-25 feet from a window and the field of view 
includes sculpture and relief work on an important surface 
of the wall. The lens aperture is to be set at/8. The film is 
rated at 21° BSL 

Now if you wish to render the wall and sculpture in their 
original colours, i.e. give them the same prominence as the 
window, use one or more flash bulbs, as if the wall were the 
main subject. Thus with a PF 60/97 (guide number 80) 
the required aperture would be 80 -s- 20 ~/4. 

Alternatively, if you want to obtain no more than an 
impression of the architectural detail emerging from the 
shadows, use half as many blue flash bulbs. 
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Note that in the present case an electronic flash unit can- 
not be used. The exposure time is too brief to permit a 
sufficient number of flashes being fired in the time available. 



Caves and Caverns 

Few photographers are likely to get a chance of descend- 
ing into underground caverns. Such places, however, some- 
times present an amazing display of colour, and are well 
worth recording on colour film. 

The lighting has to be self-contained, and flash bulbs and 
electronic flash are ideal. Used from the camera position, 
they record the scene as it appeared by the light of a single 
carbide lamp held in front of the observer. One can call this 
in a sense an "accurate" record of the view as seen at the 
time, but it suffers from the defects of being very flat and of 
conveying no real idea of the nature of the subject. Any 
transparent effect is of course also lost. 

To get colour photographs which give a true rendering of 
the spectacular scene, or even suggest it, a number of lights 
are required. They will have to be arranged in different posi- 
tions, some facing the camera, and large open areas should 
preferably be lit from the side. 

There is a wide choice of lighting as you can use successive 
flashes from a single electronic flash tube, or a number of 
flash bulbs placed in different positions. Combinations are 
also possible of tungsten lamps (when available) and flash 
bulbs, a carbide lamp and flash bulbs, or electronic flash and 
blue flash bulbs. 

Normal flash guide numbers apply in this type of work, 
though you have to allow for unusually light or dark walls 
and nearby rock masses. 
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NIGHT PHOTOGRAPHY 




When photographing buildings or street scenes 
mainly illuminated by moonlight, use daylight emulsion. 
The spectral composition of moonlight is similar to that of 
sunlight, and only its low intensity hides the colours of 
objects. 

A suggested exposure for experimental purposes at full 
moon with clear sky is 1 minute at/4.5. Note that a much 
prolonged exposure may give an effect resembling daylight. 

If you are photographing illuminated signs, or street 
scenes at night, use artificial light or flash light film. A 
suggested exposure is 1 second at f4.5. With artificial light 
emulsion a blue cast will result over all buildings, which gives 
quite a realistic night effect. If you prefer a warm rendering, 
use a daylight type film. 



Night Effects in Daylight 

Though night effects are not often required, they offer an 
interesting field of experiment with colour film. Here are 
two methods of obtaining them, with daylight and artificial 
light emulsion respectively. 

A typical problem for daylight film is as follows. A 
summer (blue) night effect may be required for a fashion 
shot of a group of dancing couples only available at midday 

157 



in a garden in bright sunlight. As it is a fashion photograph 
the actual colours of the ladies' dresses must be correctly 
rendered, and not drowned in the blue of the "night". 

To tackle this use synchro-sunlight. Proceed as follows* 

First choose the shutter speed. In the present case 1/25 
second is sufficient to obtain a sharp rendering. The dancers 
assume dancing attitudes but remain stationary so as to 
show the dresses to best advantage. 

Take a reading (of the sunlight only, of course), with the 
exposure meter so as to ascertain the correct lens aperture. 
This might be fll f which will give a correct colour 
rendering. 

Reduce the aperture by two stops so as to cut down the 
amount of sunlight reaching the film. This gives 1/25 second 
at/22. At this aperture the whole image will be darkened: 
sky, trees and dancers wiU all be night-blue or blue-green. 

This is what you want as far as the scene is concerned, but 
not in respect of the dancers. So increase the intensity of the 
light falling on the dancers and their dresses by using blue 
flash bulbs. The average lamp-to-subject distance is 10 feet. 
Choose PF 60/97 (blue) flash bulbs with a guide number of 
80 for 21* BSI film. 

The rest is a simple arithmetical calculation. 

If the exposure had been made at night two flash bulbs 
would have been needed at aperture /ll. But the sun does 
duty for these two bulbs. If the lens is stopped down to/16, 
the light will have to be doubled, which calls again for two 
lamps. At/22, the actual stop used, the light must be 
doubled again, so that four lamps are theoretically re- 
quired. However three will be enough, as something of a 
night effect is needed on the dancers themselves. One more 
bulb can be added on one side to lighten the shadows. 

Now here is an example using an artificial light film. 

A group of models is posed in a shopping arcade with 
diffused daylight shining through the glass roof. You require 
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Night effects in daylight. There 
are two methods. 

If the subject is In an outdoor 
setting such as a garden (top), 
work out the daylight exposure 
for the scene and stop down the 
lens by two stops. Then use blue 
flash bulbs to light up the subject 
only. The underexposure of the 
setting will produce a blue cast 
over the background simulating 
night. 

An alternative (bottom) for a 
subject like a group lit by diffused 
daylight in, say, an arcade, is 
to use flash type film to make 
the setting appear bluish. The 
subject itself is then lit by clear 
flash bulbs to show it in natural 
colours. 




a photograph giving an effect of evening light. It is in 
fact 1 p.m.! 

Select a lens aperture to yield sufficient depth of field, for 
instance /ll. Take a meter reading of the light reflected by 
the subject. This may give an exposure of | second at/1 1. 

Use a flash type film. This will give a strong overall 
blue cast due to the daylight and is just the twilight effect 
wanted. As the dresses must be seen in their natural colours, 
light them with clear flash bulbs. Place the flash bulbs in 
such a way that they light the subject, but are hidden from 
the camera (e.g. behind a suitable foreground object). 

Using PF 60 bulbs with a guide number of 1 10 for 21° BSI 
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film and a lamp-to-subject distance of 12 feet, one bulb 
would be needed at/9, and thus two bulbs at/12.5. 

Now expose for j second, synchronizing the two bulbs 
with the shutter. 

The result will show a strong blue cast over the back- 
ground, giving an excellent twilight effect, while the flash 
lighting makes the models and their dresses appear in 
their natural colours. The result is very striking; it looks as 
if the girls are lit by a pencil of light from the last rays of the 
dying sun. 



Shop Windows 

To avoid reflections from the plate glass use a polarizing 
filter and aim the camera at an angle of about 30 degrees to 
the surface of the glass. 

If the display lighting is insufficient and conditions permit, 
take camera and flash gun right up to the window. This will 
prevent reflections from the flash striking the camera lens. 
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STILL LIFE 




Still life work is an instructive and entertaining intro- 
duction into the whole field of colour photography, for 
here you are free to experiment without restriction. Much 
can be done with familiar, everyday and artistic objects, 
flowers, coloured fabrics, pieces of coloured paper cut into 
patterns, and so on. 



General Rule for Exposure 

In artificial light expose for the highlights of the most 
important or most interesting part of the subject. Then 
lighten the shadows to reduce the lighting contrast if you 
consider it necessary. 



Lighting 

Although the lighting arrangement is also a matter of 
taste, it is important to realize that the appearance and 
colour saturation of a group of objects vary according to 
whether they are illuminated by diffused or concentrated 
light. 

Diffused light reduces the saturation, while a concen- 
trated (e.g. spot) light increases it, making the colours look 
more brilliant. 
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Begin by setting up one main light, tlien add the subsidiary 
lights. 

The main light puts the accent on the composition. 

The secondary lights (spots and fill-in) fill in the details of 
the objects being photographed, light up the shadows, and 
so serve to stress an interesting or important detail. The best 
position for these lights is a matter of patient experiment. 

The last step is the rear lighting; this requires very careful 
manipulation, and its effect is all the greater if the objects are 
translucent or transparent. 

When arranging the lights, watch the effect on the back- 
ground which forms part of the subject. Each time more light 
is added carefully study the background either on the focus- 
ing screen or in the finder, or directly by framing the view 
with your hands held a little distance in front of your face. 
Then make any necessary adjustments. 



Exposure for Opaque Subjects 

With most normal still-life set-ups, take reflected light 
readings on an important highlight area and on a dark part. 
Next adjust the lighting to obtain the desired balance 
of contrast. Strong contrasts can either be deliberately 




Still life exposure. For most sub- 
jects take reflected light readings 
on the most important highlight 
area and base the exposure on 
that. Also check that the shadow 
areas are not too dark, adjusting 
the lighting if necessary. 
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Exposure for glass. Take a re- 
flected light reading over the 
whole group, or an incident fight 
reading with the meter pointing 
at the subject instead of at the 
camera lens. 




retained or reduced by lightening the shadows; it is a matter 
of personal preference. 

Alternatively, use the grey and white card method (p. 52). 
When taking a reading close to the subject turn off the back 
or effect lights so that they do not shine directly into the 
meter. 

With an incident light meter take the reading from the 
subject in the normal way (p. 52). 

Here too the effect lighting should be switched off if it 
shines more powerfully on the meter cone than on the sub- 
ject itself. 



Exposure for Transparent Objects 

Leave the back lighting switched on for all meter readings. 

If you have an optical photometer, take a reading on the 
part of the subject with the brightest light shining through it. 
Treat this as a highlight reading and adjust the darker parts 
of the set-up accordingly. 

With a reflected light meter take a general reading on the 
still-life group as a whole. Hold the meter so that the cell 
(which usually has an acceptance angle of about 45 degrees) 
covers roughly the same field of view as the camera lens. 
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With an incident light meter take a reading of the sub- 
ject as a whole, pointing the cell not towards the camera lens 
but towards the subject. 

It is often necessary to stop down considerably to obtain 
sufficient depth of field. This calls for appropriate increase 
of exposure, possibly over one minute. Such exposure 
increases may have to be greater than would correspond to 
the aperture used, and you may need correction filters to 
compensate for the altered colour balance at these exposure 
levels. So make some tests first. 



Composition 

The elements of good composition can perhaps be best 
acquired by trying to fit the shapes of objects you want to 
photograph into simple geometrical patterns such as cir- 
cular, square, rectangular or triangular arrangements. But 
beyond that, just set up your subject as you like it, and 
experiment with different alternatives. Watch the result on 
the focusing screen— if your camera has one — or in the 
finder. 

The value of still life photography lies in the scope it 
offers for experiments in lighting a static subject. It is an 
exercise in staging; you have a miniature theatre where you 
can put on your own show. 



Background Colours 

Composition is not merely a question of arranging the 
masses ; it also involves harmony in the relationship between 
the colours of the objects themselves, and between the 
objects and the coloured background. 

The background may consist of a piece of fabric whose 
colour harmonizes with the subject, or a sheet of coloured 
paper. You can make that yourself by painting a sheet of 
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white paper with poster colour, which is available in a very 
complete range of tints. This is easily worked over with 
white when you want to lighten any particular tint. 



Coloured Lights 

Spotlights can be coloured by placing sheets of coloured 
cellophane or gelatine in front of them. They can then be 
directed either at a coloured background, to alter the hue, 
or on a plain white background. 

To make tinted screens, fix out and wash a few unexposed 
photographic plates, thus retaining the gelatine but render- 
ing it transparent. This gelatine is then dyed with dyes which 
can provide a whole range of purples, reds, oranges, greens 
and blues according to the mixture. Alternatively, the plates 
can be immersed in coloured ink in pure or mixed colours, 
diluted to the desired extent with water. 

Coloured light, directed at either subject or background, 
produces the most interesting photographic effects. Re- 
member, however, that the fill-in lighting must be weak 
enough not to obliterate the coloured light on the back- 
ground* 
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COPYING 
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Colour photography is not limited to live or solid 
subjects. You may occasionally be called upon to copy 
coloured illustrations or even paintings. 

The problems involved are two-fold, covering on the one 
hand the technique of close-up photography, and on the 
other the question of correct colour reproduction. 



Copying Equipment 

The majority of cameras focus down to 3 or 4 feet, but 
no closer. This limit is inadequate except for copying large 
originals. To go nearer we therefore need some sort of close- 
up equipment. There are various types. 

With most amateur cameras the only way of getting 
closer to the subject is to use supplementary lenses. These 
are available in various focal lengths, and are usually 
marked in dioptres. This is a reciprocal of the focal length 
in metres ; thus a 1 dioptre lens has a focal length of approxi- 
mately 39J inches, a 2 dioptre lens has a focal length of 
about 19f inches, a 3 dioptre lens 13 inches, and so on. 

The lenses fit in front of the normal camera lens by means 
of suitable mounts, similar to filter mounts. With the 
camera lens set to infinity, the focal length of the supple- 
mentary lens also indicates the distance at which the subject 

166 



will be sharp. Thus with a 1 dioptre (39 J inch) lens in front 
of the camera the subject should be 39| inches from the 
centre of the supplementary lens. With the camera lens set 
to closer distances the correct focusing distance also becomes 
shorter. Most supplementary lenses include focusing tables 
for the purpose. 

These supplementary lenses are of course equally suitable 
for cameras which have no focusing movement, including 
box cameras. 

Carefully measure the distance from the lens to the 
original to be copied, preferably with a measuring tape. 
With certain cameras, however, distance gauges are avail- 
able which define both the correct subject distance and the 
field of view covered. These are usually metal frames which 
are fixed to the camera and project in front of it, with the 
plane of the frame at the correct distance. 

You can even make such a distance gauge at home. Set 
up the camera on a tripod pointing vertically downwards, 
open the back, and insert a piece of ground glass in the film 
plane. Place a large newspaper on the floor and lower the 
camera or raise it until the image of the printing is really 
sharp. Then note the extent of the field taken in and con- 
struct a frame of the same size or slightly smaller. Finally 
make a suitable connection by which to fit the frame in front 
of the camera at the right distance. 

The ideal camera for copying is of course a double 
extension plate camera with a ground glass screen. This 
focuses over a continuous range from infinity right down to 
same size reproduction. The image is always visible on the 
screen and can be checked there for sharpness and for 
position. Such a camera is rather slower to use, but that 
hardly matters when you are copying. Colour plates are of 
course not available, but you can use sheet film in suitable 
sheet film holders. 

An almost equally efficient system consists of a single lens 
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reflex camera with interchangeable lens, used in conjunction 
with extension tubes. The only drawback there is that the 
tubes cover one or two fixed ranges of subject distances 
instead of a continuous range. The image is however still 
visible on the focusing screen and can be checked there for 
maximum sharpness. With one or two cameras a bellows 
unit is available to take the place of the extension tubes ; this 
provides a more continuous range of extension. 

Certain miniature cameras include a reflex housing in their 
system of accessories; this fits in front of the camera in place 
of the lens and converts it into a single lens reflex camera. It 
can then be used with extension tubes or a bellows unit in 
the same way as already described. 

For more ambitious work extensive copying outfits are 
available for selected cameras. These however are more 
specialized in their applications and are intended more for 
large scale and commercial establishments. 



Camera Technique 

At this close range accurate focusing is essential; an error 
of a fraction of an inch will mean blurred pictures. If you 
can check the point of sharpest focus visually (i.e. on a 
ground glass screen, or with a supplementary rangefinder or 
similar optical means) adjust the focus setting in either 
direction from what appears to be the sharpest point. By 
gradually reducing the adjustments you will be able to 
bracket the range of correct settings and find the best one in 
the middle. With the ground glass screen especially it is 
often a little difficult to decide exactly when the image is 
sharpest; it may appear sharpest at a different point when 
you approach it from one direction than it would be when 
approached from the other. The method of bracketing 
therefore divides the possible error into half and places the 
theoretical point of sharp definition in the middle. 
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For copying stop down the lens to the aperture of its 
optimum definition. This is not necessarily a very small 
stop, but tends to be about 1 to 3 stops below its maximum 
aperture. 

The reason for this is not the need for depth of field— 
we are after all photographing a flat subject and with 
reasonable care there should be no focusing error— but to 
find a point at which lens defects and aberrations are at their 
minimum. The optimum aperture for copying may well be 
J to 1 stop smaller than for normal photography; for the 
majority of lenses are computed to give their best perform- 
ance at greater distances rather than with close ups. 

Do not however stop down beyond the optimum setting 
for the definition may deteriorate. With better class lenses 
you can usually find out from a manufacturer what is the 
best stop to use. Alternatively make a few test exposures 
with the distance set correctly, and compare the shots for 
definition (e.g. our newspaper original) after development. 



The Camera Set-up 

As in black-and-white copying, great care and accuracy 
are required in positioning the camera. 

In the first place the camera must be properly centred 
over the subject so that the lens axis meets the intersection 
of the two diagonals of the original (which is usually 
rectangular). 

Secondly the film plane must be absolutely parallel to the 
subject. 

For single documents make sure that the image of the 
original covers the negative area fully, especially with 35 mm. 
film. You cannot trim a 35 mm. transparency! 

If you are copying a complete book (e.g. art reproduc- 
tions) on 35 mm. film, it may be more economical to photo- 
graph two book pages on each frame. 
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Lighting for copying. The most 
usual lighting set-up for docu- 
ments is to have two lamps to 
each side of the camera at an 
angle of 45° to the camera axis 
(top). However this arrangement 
is suitable only for reasonably 
matt surface originals. Varnished 
paintings or pictures under glass 
may still reflect light into the 
camera lens, and it may be neces- 
sary to increase the angle between 
the lamps and the camera axis, 
moving the lamps from position 
I- 1' to 2-2' or even 3-3' (bottom). 



Lighting 

According to the size of the original, two to six lamps will 
be needed. 

You can use any artificial light source, but diffused light is 
best in practice. Photofloods, flash bulbs and electronic flash 
are thus preferable to spotlights. 

Direct them at the subject at an angle of at least 45 degrees 
to the lens axis and at such a distance that the illumination 
is evenly distributed over the whole subject area. 

To avoid undesirable reflections from shiny or semi-matt 
surfaces, carefully examine'the area to be copied from the 
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position of the camera lens, and see whether any of the 
lights are shining into the lens. 

When using any form of flash, get an assistant to point a 
pocket torch towards the subject to be copied, at the same 
angle as each of the lights, while observing the effect. 

Excellent copying is possible with a single flash gun. You 
simply fire flash bulbs in turn from each position where you 
would place a lamp for even illumination. Of course this 
can only be done in a dimly lit room, and is in fact open 
flash photography, with the shutter opened on the time 
exposure setting. 



Subject size and lamp distance. 
For originals up to 2 J feet square 
(top) the lamps should be placed 
about 5 feet from the surface to 
be copied. For documents or 
other originals up to 4 feet square 
the (amps should be about 8 feet 
away instead of 5 feet to ensure 
even illumination (bottom). 

These lamp distances can be 
used for standardized working 
conditions. To facilitate setting 
up of equipment, the positions of 
easel and lamps can be marked on 
the studio floor. 




I 
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Special care is needed when copying shiny-surfaced 
originals. Here you have to observe the subject directly from 
all angles; the usual method of looking along the lens axis 
only is not sufficient. 

When examining the image on a focusing screen, again do 
not only look along the lens axis; also inspect the corners of 
the ground glass where the oblique rays strike it 

In order to standardize working conditions and facilitate 
the setting-up of equipment, it is a good idea to mark out the 
positions of the copying easel and the lamps on the studio or 
workroom floor. 



Securing Uniform Illumination 

The most important aspect of copying is to ensure uni- 
form lighting over the whole surface of the illustration, 
painting, tapestry etc., to be photographed. Check this by 
means of an exposure meter. 

The best method of measuring the light distribution is to 
use a piece of white card (e.g. the back of a sheet of photo- 
graphic paper), or better still get a test card with one side 
white and the other neutral grey. 

Hold the white card over each corner of the document in 
turn, then over the centre, measuring the light reflected in 
each position with an optical photometer or reflected light 
meter. Keep the meter at the same distance from the card 
each time, and make certain that it does not cast a shadow 
on the card. 

With a reflected light meter, measure the intensity of the 
light reflected by the white card in each position. 

Incident light meters are well suited for checking and 
adjusting the evenness of illumination, as the incident light 
is unaffected either by the different colours in the subject or 
by any reflections from shiny surfaces such as a protective 
glass covering. 
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Determining the Exposure 

The various types of meter are handled in the usual way 
when it comes to measuring the exposure. 

Take reflected light readings from the subject itself, or 
from a grey card in the same position. Alternatively, use a 
white card at the subject position and divide the exposure 
obtained by 5, as the average subject reflects only 20 per cent 
of the incident light. 

The grey card is a useful cross-check on the overall bright- 
ness of the original; if it appears brighter to the eye than the 
subject, open the lens aperture by a quarter to half a stop; 
if darker, stop down by the same amount. 



Exposure Correction for Close-Ups 

As most copying work is done in close-up, you have to 
allow for the extra lens-to-film distance, which reduces the 
effective lens aperture, when calculating the exposure. 

In black-and-white photography, you rarely have to allow 
for that fact, except at very close range, as the latitude of the 
film covers minor variations. With the limi ted exposure 
latitude of colour material, however, an exposure correction 



Aperture correction. To find the 
true aperture setting for close- 
ups to correct the exposure use 
the equation 

N = A x F/E 
where N is the corrected aper- 
ture setting, A the aperture 
indicated by the exposure meter, 
F the focal length of the lens, and 
E the camera extension (lens-film 
distance). 



A-^ 
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Exposure time correction. As an 
alternative to resetting the aper- 
ture, multiply the exposure time 
by the factor £ 2 /F. 



factor is necessary as soon as the subject is within a distance 
equal to ten times the focal length of the lens in use. 

With the standard 2-inch lens fitted to most miniature 
cameras, there is therefore no need to increase the exposure 
for objects beyond about 2 feet, but longer focus lenses 
(either telephotos on miniatures or standard lenses on 
larger cameras) are more critical. 

Additional exposure may be given either by opening the 
lens aperture wider or keeping the shutter open longer. 

If the shutter speed remains constant, the lens aperture 
to be set on the scale is given by the equation 

Old Aperture x focal Length 

New Aperture — 

Lens-film Distance 

The "old 5 * aperture is of course the aperture indicated by 
the exposure meter. Alternatively, if the lens aperture 
remains constant, multiply the exposure by the factor 
(Lens-Film Distance)* 

(Focal Length)* 

Polarized Light 

Polarized light can help to increase the brilliance of the 
colours, eliminate reflections, especially when copying oil 
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paintings, and to improve texture definition of objects 
photographed in close-up. For this purpose you need fairly 
large polarizing filters placed in front of the lamps. 

The position of the lamps in relation to the camera may 
be varied at will. A corresponding polarizing filter is also 
placed over the camera lens. 

This combination can suppress reflections even if you are 
pointing the camera squarely at the plane of the painting to 
be copied. 

Such a filter combination requires one-and-a-half to two 
stops more exposure. 



Colour Reproduction 

It is almost impossible to obtain an absolutely correct 
colour rendering when copying a painting or coloured 
illustration. The reason for this is that the spectral charac- 
teristics of the pigments of the original hardly ever match 
those of most current colour films, and a certain amount of 
colour distortion is inevitable. 

However, to achieve the best compromise make sure that 
the lighting accurately matches the film. Thus use Photo- 
floods with type A film, clear flash bulbs with type F film, 
or blue bulbs with daylight film. Avoid daylight itself 
which is too variable. Electronic flash and clear bulbs by 
themselves, too, may not be sufficiently accurate in their 
colour match to the film. 

For more exacting work you will need colour compensat- 
ing filters (p. 67) establishing the filter and exposure re- 
quired by test shots. 



Macro-Photography 

Close-up photography is of course not limited to copying 
pictures, but covers a far larger field of small and tiny 
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subjects. You can record the varied shapes, colours* and 
tones of plant and animal life with a wealth of detail norm- 
ally invisible to the naked eye. You will in fact find yourself 
in a completely new world. 

Strictly speaking macro-photography implies life size or 
larger images of small objects. It is however commonly 
taken to include smaller scales of reproduction too, and 
from the point of view of photographic technique anything 
larger than one-quarter life size qualifies for macro- 
photography. 

The camera equipment is basically the same as for copy- 
ing, but in view of the very close distances the simpler focus- 
ing methods are less suitable. Thus ordinary supplementary 
lenses are no longer adequate unless they are combined with 
precision distance gauges or close-up rangefinders. On the 
other hand a reflex camera with extension tubes or a minia- 
ture camera with a reflex housing is ideal for this purpose. 

When focusing ultra close-ups, it becomes increasingly 
difficult to find the ideal point of sharpness on a ground 
glass screen. In such a case it is therefore better to move the 
whole camera forwards and backwards from the subject 
rather than adjust the lens. The transition from sharp to 
unsharp then becomes very much more sudden. 

Unlike originals for copying, close-up subjects have a 
certain depth and therefore need a small lens aperture to 
provide sufficient depth of field. Even so, when you are 
taking something life-size, the depth of field with a medium 
aperture may be no more than a quarter inch. 

With a copying gauge, position the camera in such a way 
that the centre of the subject is in the plane of the gauge. 

For all close-up work of this type a firm support, prefer- 
ably a table tripod or stand, is highly desirable. While hand 
held shots are possible at instantaneous shutter speeds, there 
is a risk that you may move out of focus accidentally. 

For live subjects choose a shutter speed of 1/25 second or 
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faster. With motionless objects and a firm support time 
exposures are quite feasible. Remember, however, that 
seemingly static subjects may move; thus plants out of doors 
tend to sway about in the wind unless you put suitable 
screens round them. 

As in copying you have to increase the exposure for these 
ultra close-ups to compensate for the increased lens-to-film 
distance. The formulae on page 174 can be used, but a more 
convenient formula based on the image magnification is as 
follows 

Close-up Exposure = Normal Exposure x (Magnification -f I) 2 

Thus for a subject taken at 2 J times life size the exposure 
factor would be (2J + 1)2 = (3^) 2 = approximately 12. 

At higher magnifications the exposure factor rises very 
rapidly. 



Close-up Subjects 

Plants and animals such as insects, lizards, and so on, 
are suitable for this type of work, provided they can be 
made to keep in one place. With more active creatures you 
may have to use either chloroformed or dead specimens 
(e.g. butterflies) which may be positioned on suitable flowers 
and the like. 

You will often need independent lighting or at least 
supplementary illumination. Electronic flash is ideal because 
it matches daylight in colour quality and permits short 
exposure times. Photoflood and similar lamps are less suit- 
able, the heat given out by the lamp at such close range may 
easily cause plants to wilt and may even kill the insects. 
The most useful arrangement is a single flash unit directed 
on a main area of the subject, with white card reflectors to 
brighten up shadow areas. 
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FINISHING COLOUR PICTURES 




A number of factors affect the appearance of a colour 
picture when viewed by suitable means. In judging technical 
quality, the principal variable is exposure. 



Judging Transparencies 

A correctly exposed transparency will be of medium 
density and generally look pleasing. The subject appears in 
natural colour as if seen in a mirror or on the ground glass 
of the camera. 

An unpleasant overall cast of one particular colour may 
be due to unsuitable colour temperature of the light source 
(sunlight or artificial light), or mixing of light sources of 
different colour temperature. 

It may also be caused by the film itself, if it has become 
stale, stored in excessively hot or damp conditions, or left in 
the camera too long before processing. 

An under-exposed transparency is very dense and blocked 
up. The whole image has a blue cast, the hue of which varies 
according to the make of film. 

An over-exposed transparency is excessively thin. The 
colours of the subject have lost all saturation and are washed 
out, giving the effect of a pale or faded water colour 
painting. 
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You can estimate the degree of under- or over-exposure 
by sample processing one of a number of exposures made 
under the same conditions. In that case you can sometimes 
ask specialized colour processing laboratories to offset the 
exposure error to a certain extent by altering the develop- 
ment time. 



Judging Colour Negatives 

When examined by transmitted light, the appearance of a 
colour negative likewise depends on the exposure received. 

A correctly exposed negative is of average density, some- 
what less dense than a correctly processed black-and-white 
film. The negative is often greenish-brown, something like 
the skin of an onion, or resembling burnt toast, according to 
the make. 

The subject is seen approximately in its complementary 
colours; thus the red lips in a portrait appear green. But only 
an expert can judge the accuracy of colour rendering in a 
negative, which means little and may well tend to confuse 
the layman. 

Most colour negatives are exposed with a view to the 
preparation of paper colour prints, and it is only at the 
printing or enlarging stage that it is possible to determine 
what filter or combination of filters will be required to obtain 
a true rendering of the original colours. 

An under-expose d negative is unduly thin and lacking in 
detail in the shadows. Apart from the difference in overall 
colour, an under-exposed colour negative has much the 
same appearance as its monochrome counterpart. 

An over-exposed negative is too dense and the highlights 
are blocked up. Here again the appearance is comparable to 
a black-and-white negative. 

As with reversal emulsions, known exposure errors can be 
offset to a certain extent at the processing stage provided 
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that it is practicable to develop a test film which has been 
exposed under the same conditions. 

Processed negatives showing an undesirable overall cast 
such as blue can, in some cases, be specially treated in 
reducing baths. Suitable formulae for such purposes are not 
normally divulged by the colour laboratories. 



Retouching 

Retouching of positive transparencies can be carried out 
by anyone skilled in black-and-white retouching. Working 
procedure is similar: after application of the retouching 
medium, retouching pencils are used. But avoid abrasive 
methods as they would destroy the different layers of dye on 
the film. 

Retouching colour negatives is still more delicate work. 
Retouching pencils can only really be used to suppress any 
defects in the image. Colour retouching with dyes on a 
colour negative is an intricate job and should only be 
undertaken by an expert. 

Spotting or retouching of colour prints is easier and 
merely requires a fine sable brush and suitable colours or 
dyes. Generally the photo tints sold by various photographic 
manufacturers for hand-colouring black-and-white prints 
are ideal. 



Mounting and Binding Transparencies 

The finished colour transparency is quite a precious 
picture. It is the only copy you have of it (unless you get it 
duplicated) yet it is very delicate and easily damaged. For 
that reason alone you should preserve your transparencies 
by binding them between glass or at least mounting them in 
suitable holders. This not only protects them against dust, 
dirt and injury but also facilitates projection and viewing. 
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Most trade processing services return 35 mm. colour 
transparencies ready mounted in cardboard holders. These 
are intended to be used like 2x2 inch slides in slide viewers 
or projectors (p. 188). The cardboard mounts are however 
rather flimsy, and they still leave the transparency com- 
pletely unprotected over its surface. 

Transparencies in the larger sizes (roll film and sheet film) 
are usually returned unmounted, and if you happen to 
process your own reversal colour film you obtain of course 
an uncut and unmounted length of film. 



35 mm* Transparencies 

The quickest and easiest method of mounting miniature 
transparencies is to use commercially available frames. 

Choose a type which includes its own cover glasses. There 
you simply insert the single frame of the film and push the 
cover glasses in place. Usually a mask is included, or else 
one of the apertures of the frame acts as mask, leaving only 
the picture area of the transparency free. 

Alternatively you can mount your transparencies between 
full size cover glasses to make standard 2x2 inch slides. 
The glasses are obtainable from various photographic firms; 
make sure that they do not exceed 2 inches square and are 
preferably about \ mm. smaller. Also they must not be too 
thick; the maximum permissible thickness is about l/25th 
inch. Otherwise the finished slide may be too thick to go 
into the slide carrier of a projector. 

When mounting the slide, fix the single transparency 
accurately in the centre with a small piece of cellulose tape. 
This should of course only be attached to a small section at 
the edge, well outside the picture area. Then cover the film 
with a suitable paper or aluminium foil mask and put the 
second cover glass on top. Finally bind the edges together 
with thin adhesive fabric tape or passe-partout binding. 
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Mounting 35 mm. transparencies. The materials required: two 2x2 inch 
cover glasses, a mask (top left), and binding tape. Sandwich the transpar- 
ency and the mask between the cover glasses and stick the binding tape 
round all four edges (top right). Then fold down the tape along two edges 
on each side of the glass (Bottom left), repeat with the other two edges 
(bottom centre), and finally spot and label the finished slide (bottom right). 

An important precaution in slide binding is to make quite 
sure that the cover glasses, the film, and the mask are com- 
pletely dry; otherwise the glass may steam up from inside 
during projection and take an appreciable time to clear again. 

To indicate the correct side for projection, it is usual to 
stick a white spot in the lower left corner of the finished 
slide, when the image is viewed the right way up and the 
right way round. If you then insert the slide into the pro- 
jector with the white spot in the top right corner, as seen 
from the back, the picture is correct on the screen. 



Larger Transparencies 

The colour transparencies produced from roll film or 
sheet film are best stored in transparent cellulose envelopes 
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to protect them against marks during handling. Some of 
these envelopes are available with the back made of a trans- 
lucent white plastic that also serves as a diffusion screen. 
This makes viewing easier when you hold the trans- 
parency up to the light. 

Alternatively, roll film transparencies can be bound as 
standard 3£ x 3J inch slides. Here the procedure is much 
the same as for the 2x2 miniature slides but the projector 
needed will of course be different. 

A new standard size which is becoming increasingly 
popular is the 2| x 2| inch square slide. This is a sort of 
half-way house between the miniature and the standard 
slide, and was produced largely to meet the demand from 
colour photographers using 2\ inch square negatives. Some 
miniature projectors can be adapted to take this size slide. 

Another size becoming popular is that produced on 127 
roll film measuring If X If in. The advantage of this size is 
that the transparencies can be mounted into standard 2x2 
in. slides and viewed in the wide variety of equipment 
produced for the size of slide. The transparency itself is, of 
course, considerably larger than the 35 mm. transparency 
usually associated with the 2 X 2 in. slide. These are popu- 
larly known as "super slides". 



Colour Compensation 

Transparencies which are out of colour balance can 
sometimes be corrected by binding them up together with a 
suitable correction filter. This filter may be a pale yellow or 
a pale blue gelatine sheet, according to the amount and type 
of correction required. 

When binding up, remember that the completed trans- 
parency must not be too thick. For that reason extra thin 
cover glasses may be advisable if the correction filter has any 
appreciable thickness. 
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On the whole this is a method for specially valuable or 
unrepeatable pictures only. It is a lot of bother for constant 
use. 

Storing Colour Transparencies 

Ready bound colour slides are best stored on edge in suit- 
able boxes. Special slide storage cabinets are available with 
grooved boxes or trays, which hold each slide separately and 
make removal and replacement easier. This however is not 
absolutely necessary. 

Transparencies bound in cardboard mounts may be 
stored in small card boxes, while loose transparencies should 
always be kept in envelopes. Each piece of film should have 
its own envelope; do not keep the cut up transparencies of a 
whole strip in one envelope. Otherwise they may easily get 
scratched or damaged on removal and replacement. 

Keep all colour transparencies well away from the light, 
and in a reasonably cool and dry place. If exposed to day- 
light for long periods the dyes in the colour picture may 
gradually begin to fade. 

Larger transparencies may also be mounted in special 
albums. These hold the films in suitable cut outs in each 
page, and the pages are interleaved with white or aluminium 
sprayed paper. This serves as a surface against which the 
pictures can be viewed in the album. 



Film Strips 

If you have been copying a whole book in colour, there is 
no need to cut up and mount the exposures individually. 
Instead, you can project the whole strip in a film strip pro- 
jector. 

Store such a strip rolled up, with a clean interleaving 
strip of white paper, in a suitable round tin or box. 
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VIEWING TRANSPARENCIES 




To see the finished result you can't look at a colour trans- 
parency, you have got to look through it. And the most 
immediate thing anybody will do is to hold the transparency 
up to the light or against the sky. In the long run however 
you don't see very much, especially with miniature trans- 
parencies, and the procedure becomes highly uncomfortable. 
Besides, the colour of whatever happens to be beyond the 
transparency will distort its colour values. Some independ- 
ent viewing aid is therefore desirable. 

Viewing Boxes 

The simplest recommended viewing method is to use a 
light box fitted with a daylight fluorescent tube under a 
sheet of opal glass. This is perfectly adequate for large size 
transparencies; with miniature film a magnifier mounted a 
little distance above the picture will give an enlarged view. 
At the same time this also constitutes an elementary table 
viewer. 

In the absence of a viewer, a sheet of white card can be 
held about 9 to 12 inches from a 60 watt pearl bulb so as to 
reflect the light towards the transparency. 

Alternatively a retouching desk can be adapted for the 
purpose by substituting a sheet of flashed opal glass for the 
ground glass, and a piece of white card for the reflecting 
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mirror. An opal 60 watt bulb illuminates the card, which 
reflects the light towards the opal glass. Alternatively you 
can use diffused daylight falling on the card, but this is not 
very constant in colour quality (see also p. 41), 

The simple light box does not of course have to be hori- 
zontal; it is equally feasible and often more convenient to 
have the sheet of opal glass vertical. The transparency can 
then be held in front of it by means of clips or holders. 



Hand Viewers 

Most hand viewers consist essentially of a tube containing 
a magnifying lens at one end and a slot to take the 2 x 2 
inch slide at the other. Usually a translucent screen immedi- 
ately behind the slide diffuses the light so as to provide even 
illumination of the image. 

Viewers of various makes and prices differ of course in the 
workmanship, in the quality of the magnifier, and some- 
times in refinements such as a focusing adjustment to suit 
the magnifier to the user's eyesight. 

When viewing slides in this way you can either point the 
viewer at the sky (preferably overcast) through the window, 
or else at a suitable lamp. In the latter case do not go too near 
to the light, or the transparency may not be evenly bright. 

If holding the viewer up to the window becomes tiring, 
put a sheet of white paper down near a window so that it 
catches the light and point the viewer at it. A mirror can 
be used to direct more light into the viewer* 

More advanced viewers incorporate their own light 
source in the form of a torch bulb powered by a dry battery. 
This makes you independent of the available light and at the 
same time permits the viewer to be held in any way found 
suitable. The disadvantage of this arrangement is that as the 
torch battery becomes exhausted the light from the bulb gets 
increasingly more yellow as well as weaker. 
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Table Viewers 

In a table viewer the whole set-up is arranged in a stand 
which you can put on the table and view in comfort sitting 
down, without having to hold the viewer. This type may be 
run from the mains, and may incorporate a large magnifier 
lens, then you need not hold the viewer close to your eye. 

Another form of table viewer is in reality a table pro- 
jector; it projects the slides on to a large ground glass 
screen in the front of the viewer. To save space, the path of 
the light between the projector and the screen is usually 
deflected several times by means of mirrors. 

This type of table viewer permits observation of the trans- 
parency by more than one person. 

The Light Source 

The colour quality of the slide depends to some extent on 
the light source by which it is viewed. 

Daylight, particularly from a blue sky, tends to make all 
colours look bluish. On the other hand electric light as used 
in viewers tends to make it look yellowish. The ideal colour 
temperature of a viewing light is somewhere in between the 
two, corresponding to the colour temperature of a projection 
lamp (about 3,200° K.) since the majority of slides are pro- 
jected on a screen (p. 192). The lamp of the table projector 
mentioned above thus provides a good mean. 

When viewing with excessively yellow or excessively blue 
light sources a correction filter may be used to modify the 
light. For a low power electric lamp this would be very pale 
blue, while for daylight viewing against the blue sky a pale 
yellowish filter may be used. 

Daylight viewing against white paper, or with fluores- 
cent daylight tubes, should not require any correction filter. 

A little experimentation with different filters will soon 
show the best conditions with the light source in use. 
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PROJECTION 




Viewers are as we have seen rather limited in applica- 
tion, especially if you want to show your transparencies to 
lots of people at a time instead of just looking at them by 
yourself. 

The answer then is projection. It does admittedly take a 
little time to set up the projector and screen, but you see 
your picture several feet large and can sit back in comfort 
instead of peering through magnifiers and small eyepieces. 
And in the dark or semi-dark room the colours appear in 
their full glory without any appreciable distraction from 
your surroundings. 

Projecting transparencies is really quite easy, and needs 
little more beyond the projector and the screen. Neither of 
these have to be particularly expensive items; simple pro- 
jectors are available at not much more than £10 while even 
a white wall will do for the screen. 



The Projector 

The essentials of a projector are a holder for the trans- 
parencies, a lamp house with suitable lighting system and 
condensers to illuminate the image, and a projection lens to 
project it on to the screen. All the different designs of pro- 
jectors incorporate these basic features although they may of 
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Slide sizes and projector lenses. Standard 2x2 inch miniature slides can 
usually be projected with a 4 inch projector lens. Larger slide sizes are 
2J x 2} inches (for 2£ x 2£ inch transparencies) and 3£ x 3£ inches. The 
latter two sizes generally need a 6 to 8 inch projector lens. Projectors 
using a 250 watt or more powerful lamp should incorporate a blower for 
cooling the lamp and slides. 



course vary in quality and workmanship, power, versatility 
and refinement, and accordingly, in the price. 

If all your transparencies are made on 35 mm. film, you 
will want a 2 x 2 inch slide projector which takes the 
mounted film slides. For larger transparencies a standard 
projector taking 3£ inch square slides is required. 

However if your picture size is 2J inches square or 
smaller, you may be able to make use of a projector taking 
2| inch square slides. With some makes changing the slide 
stage and carrier and changing perhaps one of the lenses of 
the condenser system will convert a miniature projector into 
a 2| inch square model. 

Many miniature slide projectors are also adaptable for 
film strips (p. 184) simply by changing the carrier. 

Finally for display purposes you can have projectors 
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which automatically change the slide at predetermined 
intervals. They frequently take a whole stack of slides, 
running through them and starting again at the beginning, 
ad infinitum. That is a type of projector which produces the 
pictures you sometimes see screened in shop windows of 
travel agencies advertising holiday resorts and the like. The 
use of colour slides of course adds greatly to the attraction 
of such a display. 



Lenses 

Your projector will come equipped with one or more 
projection lenses of different focal length. You can of course 
order the lens you want, according to your requirements. 

The focal length needed depends partly on the size of the 
transparencies to be projected, partly on the size of the 
room in which you are going to project, and partly on how 
big a screen image you want. 

For most normal purposes a 3 inch lens is ideal for a 
2x2 inch miniature slide projector. For 2J x 2£ inch 
transparencies (mounted as 2| x 2f inch slides) you will 
want a lens of at least 4 to 6 inches, while 3£ inch square 
standard slides need an 8 inch lens. This will usually give 
you a 7 feet wide image with the projector 15 feet from the 
screen. At nearer distances the image is of course propor- 
tionally smaller* 

If you live in a modern flat with tiny rooms and you still 
want to get a big image, you have to chose a lens of shorter 
focal length. Conversely if you want to project in a big hall 
and don't require a screen image stretching from floor to 
ceiling, you will use a longer focal length. 

like camera lenses, projection lenses differ in quality and 
speed. That is after all what you pay for when you buy the 
lens. If you have a good camera producing first class sharp 
transparencies, it would be a waste to lose half the detail by 
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projecting through an inferior lens. So get the best lens you 
can afford, and which is in keeping with your other 
equipment. 

Ideally, look for a true anastigmat lens. Petzval type 
projection lenses are not up to the same standard, though of 
course they are much cheaper and quite adequate if you use 
a comparatively simple camera. 

The speed of a projection lens is quoted in the same way 
as that of a camera lens, namely by its aperture. The larger 
the aperture of the lens the brighter will of course be your 
picture on the screen, and will require a less powerful lamp. 
But don't go by lens apertures alone; the quality still counts. 
The cheaper type of projection lenses can have quite large 
apertures — larger even in cases than more expensive 
anastigmats. 



The Light 

The other main point in which projectors differ is the 
power of the lamp. A small model may have a 100 watt 
lamp, larger ones may go up to 1,000 watts. 

The stronger the lamp, the more light you get, but the 
greater also the heat. So you can't simply put a 500 watt 
lamp into a 100 watt projector and hope for five times as 
much light on the screen. The picture will be five times as 
bright— for a very short time. But after a few minutes you 
ruin the projector, the lamp, and your slides. 

The projector must be designed for the power of the light 
source used. In particular you must have adequate cooling 
provisions to dissipate the heat from the lamp. Small 
projectors up to 200 watt may make do with heat filters and 
suitable ventilating channels, but for larger projectors a fan 
or blower is essential. 

How powerful a projector do you need? That again 
depends on the size of your sitting room, or wherever else 
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you are projecting. A 100 watt projector will give quite a 
bright picture if you are satisfied with it being 2 or 3 feet 
wide. A 250 watt or 375 watt projector is of course more 
versatile; you can use it in quite large rooms at home. But 
for slide shows in clubs or halls you need a bigger model. 

The colour temperature of most projection lamps is 
around 3,200° K. This is quite suitable for projecting colour 
transparencies of good colour balance. 

In exceptional cases you may be able to use pale compens- 
ating filters to correct a slightly too blue or slightly too 
yellow image; this however tends to be inconvenient in 
handling the projector. You have to remember when to put 
which filter in front of the lens while you are projecting. It is 
far better therefore to aim at getting your transparencies 
right in the first place. 

Finally do not leave your slides in the projector for too 
long. Quite apart from the effects of heating, the powerful 
light will in time make the colours fade. This risk is greatest 
with the most powerful projectors, of course. 



The Screen 

You can buy many types of screen from the simple rolled- 
up variety which is suspended from a picture rail, to the 
more complicated self-erecting models which pack away in 
a small case. 

In a room decorated in modern style it is quite feasible to 
include a permanent projection screen. This may even be a 
wall painted white (and make sure it is white and not a 
creamy tone) which can serve for projection when you want 
it, and does not appear out of place normally. 

If you buy a screen, one with a beaded surface is probably 
best for small shows. It yields the most brilliant image, pro- 
vided you sit reasonably near the projection axis. Matt 
white screens are much cheaper, but not as bright. A silver 
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screen is also suitable, it is in fact essential if you are 
projecting stereo slides, but the angle of viewing is rather 
critical. 

Any screen for colour transparencies must be truly white. 
As the screen ages it tends to get yellowish; it might still do 
for black-and-white transparencies, but to get the best 
results with colour, renew it as soon as it is no longer white. 
Equally keep the screen absolutely clean. Dust soon de- 
grades the picture. 

Some people like using white sheets of linen or cotton for 
projection. They are quite suitable, in fact resemble the matt 
white screen in their efficiency, but you must make perfectly 
sure there are no creases or folds visible anywhere. Generally 
it will be necessary to fix the top and bottom ends to suitable 
rollers, both to enable the screen to roll up when not in use 
and to provide a sufficient weight at the bottom end to keep 
it taut. 



Projection Arrangements 

The projection of transparencies need not take the form 
of a special "session", and the room need not be entirely 
blacked out. The pictures will however look best if no out- 
side light reaches the screen. Otherwise the colours become 
diluted and the image looks flat. 

A completely dark room is therefore ideal. But if you are 
projecting in only partial darkness, obscure at least the 
windows near the screen and arrange for a hood around it* 

With an informal show your audience will probably be 
sitting in odd armchairs, settees and the like. Don't have 
these scattered all over the room, but group them so that 
they face the screen reasonably centrally. 

Club shows and lectures will of course require more 
elaborate seating arrangements, particularly if there is to 
be a large number of people present* 

193 



When setting up the projector have it pointing squarely at 
the screen. Projecting sideways at an angle or even vertically 
at an angle will distort the shape of the image on the screen. 
In extreme cases you may not even be able to get it all sharp. 

Make sure that nobody obstructs the beam of the pro- 
jector if it is behind the audience, and don't put people where 
the projectionist and projector obscure their vision. 

With larger arrangements it is best to have the projector 
as high as possible. The screen should then also be fairly 
high (but not so high that everybody has to crane their necks 
upwards) otherwise you may have to tilt the projector. 

See that the projector itself is on a firm stand and does not 
wobble about during the show. 

When arranging slides in order for projection, avoid 
sharp transitions of colour or contrast. The pictures should 
blend harmoniously into one another, like successive scenes 
in the cinema. 

At home you will probably operate the projector your- 
self. If you give a running commentary you will know exactly 
when to change the slides. For lectures you should have a 
separate projectionist, and also have some means of signal- 
ing to him unobtrusively during the lecture. 
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COLOUR PROCESSES 




So far we have described picture taking with the normal 
colour films you can buy from a photo-dealer. Here, to 
round off our account, is a summary of the principles of 
various processes of making colour pictures. 

Colour photographs can be made by the following three 
systems: 

1 . Separation negatives. The subject is photographed three 
times on ordinary black-and-white panchromatic negative 
material, using special tri-colour red, green and blue filters. 
With an ordinary camera the exposures are made succes- 
sively, which means that the subject must be static. With a 
so-called one-shot camera (p. 198) simultaneous exposures 
are possible. 

2. Single emulsion in conjunction with coloured mosaic 
screen or reseau. A single exposure only is required. This is 
the additive system. 

3. Three superimposed emulsions (integral tripack) each 
sensitive to one primary colour. One exposure takes the 
picture. This is the subtractive system and the most widely 
used. 



Separation Negatives 

The separation negative system is suitable for colour 
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Separation negatives. In this 
system of colour photography the 
subject is photographed three 
times; first through a red filter 
(top), then again through a green 
filter (centre), and once more 
through a blue filter (bottom). 
This yields three separate nega- 
tives, recording the red, green, 
and blue elements of the picture 
respectively. From these negatives 
corresponding positives are then 
made, dyed or coloured in comple- 
mentary colours (cyan, magenta, 
and yellow respectively) and 
superimposed by one of the 
various assembly methods such as 
carbro, dye-transfer, etc. The 
three exposures take place in 
succession, and this method Is 
therefore only suitable for static 
subjects where both the camera 
and the object are fixed. 
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reproduction of static objects such as still life, paintings, 
tapestries, advertising layouts and many similar subjects. 

It is widely used in all photo-mechanical printing pro- 
cesses such as letterpress blockmaking, lithography and 
photogravure, when a large number of copies are required 
for publication. Photographic paper prints in colour are 
made from separation negatives by the dye-transfer and 
carbro processes (p. 208). 

Any modern camera fitted with a lens fully corrected for 
chromatic aberration can be used for making separation 
negatives. 

The procedure is to mount the camera on a firm stand or 
tripod and to make three successive exposures on panchro- 
matic film, using tri-colour red, green and blue filters in turn. 
Each negative will thus bear a record in shades of grey of 
one only of the three colours of the original subject. 

In order to reproduce the original colours of the subject 
in a colour print, positives have to be made from each 
separation negative. These positives are then dyed or toned 
in complementary colours: the image derived from the red 
filter negative is dyed cyan, that derived from the green filter 
negative becomes magenta, and that derived from the blue 
filter negative is dyed yellow. These three colour impressions 
superimposed give a faithful colour reproduction of the 
original. 



Grey Scales 

Satisfactory results are only obtainable if the three nega- 
tives are carefully balanced. You can make sure of that by 
means of a neutral grey scale or step wedge, which should be 
placed in the field of view when the exposure is made. If the 
grey scale appears identical in all negatives, then the balance 
is correct. Though the human eye cannot accurately measure 
the intervals between different values of grey or degrees of 
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opacity, it is able to distinguish two identical shades. 

When making the exposures a small card is best placed in 
the field of view marked with the initial letter of the filter 
used, so as to facilitate later identification. Identification is 
not at all easy without considerable practice, because there 
are no pure colours in nature. Every colour, being a mixture 
of different proportions of the three primary colours, 
registers more or less strongly on each of the negatives. 

Correct exposure is most important. Initial tests should be 
made with the red filter. The exposure required with this 
filter will be in the region of 8 times that necessary with 
panchromatic film without filter. 

Correct processing is equally important, and each separa- 
tion negative must be developed to the same contrast. As the 
contrast of an exposure through a blue filter tends to be lower 
than through a red filter, some processing compensation is 
necessary to give the blue filter negative extra development. 

The tri-colour separation system gives excellent results for 
advertising and general publishing purposes. However, for 
very critical work (e.g. reproduction of paintings by litho- 
graphy) the original colour image is sometimes broken 
down into four, five or even six separation negatives, each 
exposed through a special filter. 



The One-Shot Camera 

A number of cameras are designed to expose three sepa- 
ration negatives simultaneously, and are known as one-shot 
cameras. They are suitable for use with moving subjects. 

Some are fitted with prisms; others with half-silvered 
mirrors, others again with thin transparent films mounted 
on frames and acting as mirrors. 

The average exposure required with the one-shot camera 
is between 30 and 60 times that required for a normal black- 
and-white exposure, according to the model in use. 
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One-shot colour camera. This 
camera makes the three exposures 
simultaneously on three plates, 
I, 2, and 3, with the blue, green, 
and red separation filters respect- 
ively in front of them. The light 
beam from the lens is split up by 
two pellicle mirrors Ml and M2 
and diverted to the appropriate 
plates. Such a camera permits the 
taking of separation negatives of 
moving subjects as well as static 




Additive Screen Systems 

The first process utilizing the additive screen principle was 
the Lumiere Autochrome plate. It was followed in 1909 by 
the Finlay process, in 1916 by Agfacolor screen plate and in 
1932 by Agfacolor screen film. Later processes are Lumiere 
Alticolor (1953), and the Johnson Colour Screen process 
(1953). Dufaycolor (1936) was discontinued in 1957. 

In the Lumiere process a transparent film base carries a 
mosaic pattern of microscopic coloured filters which is 
coated with a fine grain panchromatic emulsion. 

In the Dufay process a panchromatic emulsion was placed 
in contact with a printed colour reseau. 

The film is developed, and the negative image then 
reversed to a black-and-white positive. When examined by 
transmitted light the positive image, viewed through the 
filter mosaic pattern or reseau, appears in its natural colours. 



Separate Screens 

The Finlay colour process (and its later version, the 
Johnson Colour Screen process) works on the same prin- 
ciple, but the screen and the panchromatic emulsion are 
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separate. The plate is exposed through the screen and in 
contact with it in a normal camera. 

The screen is a glass plate on which is printed a regular 
pattern of red, blue and green squares, 350 to the inch. The 
coloured squares of the screen act as minute colour filters, 
and the impression on the negative varies according to the 
colour value of the part of the object being photographed. 

After the exposure the plate and screen are then separated, 
and the plate developed in the normal way. 

The black-and-white image appears similar to that 
obtained in ordinary monochrome photography, except that 
it is broken up into a series of small dots corresponding to 
the colour pattern of the screen, and similar in appearance 
to half-tone illustrations in newspapers and books. 

The next stage is to make a black-and-white positive 
transparency by printing by contact from the negative. This 
is then bound up in register with a special viewing screen 
having the same colour mosaic pattern as that used when 
the exposure was made. The pattern of dots in the positive 
image then allows light to pass through the colour screen in 
the same proportions as it did when the original exposure 
was made. The result is a natural colour image which may be 
viewed by transmitted light. 




Additive colour synthesis. This 
system relies on the fact that when 
a red R, a green G, and a blue B 
light beam are projected on top of 
each other the colours are added 
up. Where all three -beams over- 
lap the result is white, where two 
beams overlap the complementary 
of the third beam is produced. 
Thus green and red give yellow y, 
green and blue give cyan c, and 
blue and red give magenta m. 



The sensitive emulsion is coated on specially thin glass so 
that screen and negative together do not take up too much 
room in the camera. Apart from that the negative is of the 
ordinary panchromatic type as used for black-and-white 
photography. 

The advantages of this system are that the negatives are 
cheap, and unsuccessful shots can easily be retaken or even 
corrected by suitable adjustment of the development or 
printing. Further, one negative will yield an unlimited 
number of colour positives of equal quality, and the whole 
procedure is as simple as black-and-white processing. 

The limitations are that only plates can be used owing to 
the need for accurate register with taking and viewing 
screens, and the process does not yield paper colour prints. 
The best method of viewing is by projection. 

The additive system of colour photography, to which the 
processes just described belong, was originally demon- 
strated nearly one hundred years ago by Clerk Maxwell. 
With the aid of three separate projectors, Maxwell pro- 
jected the three primary colours on to a screen. Where all 
three colours overlapped they produced white light, thus 
proving that white light is made up of green, red and blue, 
which is a synthesis of its component colours. 

Where two colours only overlap, they form composite 
colours. Thus green plus red produces yellow, red plus blue 
produces magenta, and blue plus green produces cyan. 



Subtractive Colour Films 

Subtractive systems are in normal use to-day in the form 
of most of the available colour films. They use three emul- 
sion layers coated on top of each other on one support. This 
is known as an integral tripack. 

Subtractive colour films may be negative or reversal films. 
The first reversal film on the market was Kodachrome in 
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Subtractive synthesis. In this 
system colour images are super- 
imposed and viewed by trans- 
mitted light. The images them- 
selves are in the complementary 
colours cyan C, yellow Y, and 
magenta M. They subtract the 
corresponding primaries from 
white light. Where all three over- 
lap the result is black. Where only 
two overlap the primary corres- 
ponding to the third complement- 
ary is left; thus yellow and cyan 
subtract both blue and red light 
from white leaving only green G. 



1935, followed by Agfacolor reversal in 1936, Ansco Color 
in 1942, Ektachrome in 1946, Gevacolor in 1947, Ilford 
Colour in 1948, Ferraniacolor reversal in 1951, Ansco- 
chrome in 1956 and Super Anscochrome in 1957. 

Negative colour films started in 1939 with Agfacolor 
negative, followed in 1941 by Kodacolor and Ferraniacolor 
negative, 1948 by Telcolor negative, 1950 by Ektacolor and 
Ansco negative film, Dupont Color; Gevacolor negative and 
Fakolor in 1952 and Adox Color in 1956. 

In the subtractive colour system each primary colour is 
subtracted from white light in turn. The resulting colour in 
each case is then the complementary of the absent primary. 
Thus subtraction of red leaves cyan; of green, magenta; and 
of blue, yellow. 

The subtractive system can be demonstrated with water- 
colour paints. First paint a circle of yellow on a sheet of 
white paper. The yellow absorbs blue and reflects red and 
green, which are its component colours. 

Next paint a circle of cyan: here the red is absorbed and 
the green and blue components reflected. 

Lastly, paint a circle of magenta: green is absorbed and 
the red and blue components reflected. 
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Combinations of two subtractive colours produce the 
primaries. Thus yellow plus cyan equals green; cyan plus 
magenta equals blue; and yellow plus magenta equals red. 

When the three subtractive colours are superimposed they 
absorb nearly all light and produce black or grey. 

All films at present marketed in Great Britain are based 
on the subtractive principle. The excellent results obtainable 
have made colour photography extremely popular. The 
subtractive system has the further advantage that it lends 
itself to the production of paper prints in colour or black- 
and-white (p. 205). 

In a cross-section of an integral tripack film the top layer 
is a blue-sensitive emulsion. This is followed by a yellow 
filter layer which completely holds back blue light from the 
other two sensitive layers, but passes green and red. These 
layers are then a green-sensitive orthochromatic emulsion, 
and last of all a red-sensitive emulsion. Usually there is also 
a black metallic silver anti-halo coating between the bottom 
layer and the film base. 

In order to offset the progressive loss of light energy due 
to the superimposition of the three emulsions, the red- 
sensitive layer is faster than the green-sensitive one, and the 
latter is faster than the blue-sensitive top emulsion. 

As the respective emulsion layers record one primary 
colour each, the colours of any object can be broken down 
into their primary components in a single operation, instead 
of in the three stages called for in the preparation of black- 
and-white separation negatives (p. 195). 

The structure of a colour negative film is basically similar. 
It differs from reversal film mainly in the processing. 



Processing Reversal Film 

The film is first developed in a metol-hydroquinone 
developer as used with black-and-white emulsions. Each of 

203 



LIGHT RAYS 



•..•^^"•^s h 



B 1 


S R 1 


y be 












!;1 


r'"y'. 


; :(.. 


.>*. •*' ■ 


*j-j ^ 


£ ••■'• ' 


• : - 11 


? ' : •• 




\-} 


F : 


: • '.' 


•'. "":•'•',. 


•vK: •.:. 


^ ' ."'. 


"■•i 


r 


3 ; vv-i- 














1 i 1 1 1 





Y 


Y 




Y 


M 




M 




M 


C 


jP 






C 
















i ' 


i ' i 


r ' 




v 


B 


G 


R W Bk 




UNEXPOSED 

SILVER 
HALIDE 



DEVELOPED 
SILVER 
IMAGE 



204 



Reversal colour film. The film 
consists of three layers (top left) 
sensitive to blue I, green 2, and 
red 3. There is also a yellow filter 
layer A, the backing layer B, and 
the support C. On exposure to a 
subject consisting of blue B, 
green G, and red R as well as 
white and black (centre left) each 
colour is recorded in its appro- 
priate sensitive layer, white being 
recorded in all three layers. First 
development (bottom left) gives a 
silver image in each layer. A 
second exposure fogs the remain- 
ing emulsion, and second (colour) 
development produces comple- 
mentary positive dye images Y, 
M, and C in the three layers (top 
right). After removal of the silver, 
the dye images subtractively re- 
produce the original colours of the 
subject (centre right). 



the three emulsion layers forms a black-and-white separa- 
tion negative of the colours of the original subject. Thus the 
top layer records all the blues in the subject, the middle layer 
all the greens, and the bottom layer all the reds. 

The final image is a positive one, so in fact the unexposed 
parts of each layer are required. After the first development 
the whole film is exposed to white light to make all the 
remaining salts developable. 

This second development takes place in a colour devel- 
oper which produces a dye image as well as a silver one in 
each layer. Part of the chemical substances required for the 
dye image is usually already incorporated in the layers of 
the film. The top (blue-sensitive) layer thus forms a yellow 
colour positive. The middle (green-sensitive) layer forms a 
magenta positive, and the bottom (red-sensitive) layer 
produces a cyan (greenish-blue) positive image. 

After clearing, bleaching, &King and washing, the reduced 
silver in three emulsion layers is dissolved, whilst the yellow 
filter and anti-halo layers also disappear. 

When examined by transmitted light the resulting trans- 
parency reproduces the original colours of the subject. 

Negative Colour Films 

Processing of colour negative emulsions is simpler than 
that of reversal emulsions; the re-exposure stage required 
for reversal purposes is omitted, and the negative is devel- 
oped directly in a colour coupling developer. 

Instead of reproducing the scene in its natural colours, 
the negative records the complementary colour in each case. 
Thus reds become bluish-green, greens become magenta, 
and blues are yellow. 

Blaek-and-WBte Prints from Colour Films 

Black-and-white bromide prints and enlargements can be 
made from any colour film, reversal or negative. 
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From reversal colour transparencies an intermediate 
negative is made by contact or projection on a normal pan- 
chromatic emulsion. 

To avoid excessive contrast it is advisable to use soft 
gradation plates or film for the copying exposure and pro- 
cess in special soft working developer. But apart from this no 
special skill is called for, and the resulting negative looks 
very much like a duplicating monochrome negative exposed 
on panchromatic stock on the original scene. Printing and 
enlarging then proceed in exactly the same way as with 
ordinary negatives. 

Special direct reversal papers are available, on which 
monochrome prints may be made direct from positive 
colour transparencies. 

Direct prints or enlargements from colour negatives can 
be made as simply as from monochrome negatives. Excellent 
results with good gradation are obtainable, though as the 
paper emulsion is not sensitive to all colours, a faithful 
monochrome rendering of the original tones cannot be 
expected. 



Colour Prints 

A number of processes are now available for the produc- 
tion of colour prints on paper. Specialized laboratories pre- 
pare such prints from either reversal transparencies or 
colour negatives. Home processing kits are also available 
for making prints from colour negatives without a great 
deal of special apparatus. 

Photographic colour printing processes are of two kinds. 
In the simpler and at present most popular systems a direct 
colour image is obtained on a suitably sensitized paper or 
plastic base. In more complicated processes, separation 
colour images are superimposed physically in accurate 
register on a suitable base* 
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Direct Prints from Colour Negatives 

Colour prints and enlargements are prepared by printing 
the colour negative on a colour paper (of similar construc- 
tion as the colour film) in the same way as black-and-white 
prints. This again reverses the colour values of the image and 
thus produces a positive with the correct colours. 

Colour correction is possible at this stage by interposing 
compensating filters between the printing light and the 
paper. This is subtractive correction. 

An alternative method of additive correction consists of 
making separate exposures through blue, red and green 
filters, controlling the colour balance by varying the relative 
exposures. 

The same principle is used to produce positive transpar- 
encies from colour negatives, except that a positive colour 
film replaces the colour paper. 

Direct Prints from Transparencies 

Transparencies will yield direct colour prints by duplicat- 
ion. In this process the transparency is printed on a reversal 
colour material coated on a paper of white plastic base. The 
process is similar to the printing of colour negatives, and 
compensating filters are used to control colour balance. 

The print is processed in the same way as reversal colour 
film. 

Duplication usually affects the colour quality of the 
result adversely, and indirect methods of printing are some- 
times used for more accurate colour rendering. 



Colour Prints by Separation 

Starting from either a coloured original or a colour trans- 
parency, separation negatives are first prepared by the 
method described on p. 195. 
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In the trichrome carbro process separate positive colour 
images are prepared on special pigmented tissues. The 
colours are as follows: a cyan tissue is printed from the red 
filter negative; a magenta tissue from the green filter nega- 
tive; and a yellow tissue from the blue filter negative. These 
images are then superimposed in accurate register, and a 
natural colour image results. 

In the dye-transfer process the separation negatives are 
enlarged on to a silver bromide emulsion coated on a cellu- 
loid base. After bleaching and washing, gelatine relief 
images corresponding to each negative are obtained. These 
images are used as printing matrices, being charged with the 
appropriate dyes, and the dyes transferred successively to a 
paper base in accurate register. 

Colour negatives can also be used as the starting point. 
In that case the separation positives are prepared directly on 
a special panchromatic film. The three positive images are 
then converted into gelatine matrices and printed by the 
dye-transfer process. 
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Bound burgundy buckram, stamped silver 

Price £5 5s. 
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THE FOCAL ENCYCLOPEDIA will do the job of a whole library. This 
single volume holds the right answers to any question on photography — 
ready for prompt reference. It contains more information than many 
books put together. Much of it could not easily be found elsewhere. A 
great deal of it has never been published before. 

THE FOCAL ENCYCLOPEDIA covers completely the vast technology of 
photography and follows up all its uses for picture making. It defines 
terms, identifies personalities and quotes rules. It recalls past develop- 
ments and records the present state of progress all over the world. It 
sums up scientific theory and instructs in up-to-date practice. It presents 
•all the facts that matter, explains "why" and shows "how". It hands out 
advice based on first hand knowledge, expert skill and reliable authority. 

THE FOCAL ENCYCLOPEDIA is specially written in plain, readable and 
commonsense English. It was carefully planned and set out in alphabetical 
order for easy reference. You will be able to find, instantly master and 
put to good use, all the information you need from whatever angle you 
look for it. 

THE FOCAL ENCYCLOPEDIA is the only work of its kind in the world. 
A unique, up-to-date and universal source of photographic knowledge 
and an unfailing tool of practical help to any photographer, student of 
photography, professional and amateur, advanced and beginner alike. 

THE FOCAL ENCYCLOPEDIA can take the place of a photographic 
library; and no library is complete without it. 



See it at your bookseller's or photographic dealer's or write for full particulars 
to Focal Press. 



FILMS 

FILTEES 
FLASI 

for Colour 

Colour photography is a SittSe more exacting than black- 
and-white. 

You may want all sorts of Information about materials 
and their use that it is Impossible to memorize. 

This folder gives the important facts on reversal and 
negative films (see page 17), compensating filters (see page 
37), and flash (see page 96). 

The large table inside lists alf the films and te!Is you how 
to use them in different kinds of light (see page 35). 

For example, your camera is loaded with a daylight film 
(see page 35) and you want to take one or two shots indoors 
with Photofloods (see page S 18). 

Follow across the table opposite the name of the film to 
the column headed ** Photofloods** and note the filter that the 
makers say you should use on the camera. 

If this information is not given by the makers you can find 
a suitable filter in the table "Colour Balance Filters**. 

Find "Photofloods. 3400° K." in the left column and note 
the filter under the heading "Daylight Films'*. You can choose 
from the three makes. 

For flash find the number that applies to your bulb* 
shutter speed and film speed in the "Flash Guide Numbers" 
table. 

Divide this number by the number of feet you are from 
the subject, and this gives the lens stop to use. 

For example, if you are using a PF.5/97 bulb at 1/60 
second with 22° BS film, the guide number is 45. At 10 feet 
the stop to use is 45 -r- 10 = f4.5. 
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COLOUR BALANCE FILTERS 



Daylight Films (5900° K.) Artificial Light Films (3200°K) 
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This table is a guide to choosing colour balance filters where data is not gi 


ven by 


the film manufact 


:urer. Their use should be approached experimentally, particularly 


jn cases of extensive correction. 
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